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... for Peak mf . 
Performance ® 


REYNOLDS PL. series. 


SENSITIVE, AUTOMATIC CONTROL FOR MORE 
CAPACITY ON LARGE GAS LOADS: Reynolds 
PL Series Gas Regulators are designed for any type 
of gas regulation requiring accurate outlet pres- 
sure conditions with normal capacities greater than 
5,000 cu. ft./hr. Even regulation improves meter 
accuracy. 


FOUR MODELS, Screw or Flange. Psi to Psi or 
Psi to oz. regulation. Reynolds PLP Series Pilots 
are designed for easy field maintenance. 


REYNOLDS GAS REGULATOR CO., INC., ANDERSON, INDIANA | 
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If It's a Reynolds Gas Regulator, 
It's RIGHT for the Job 





Graph 
1. OF tl 
instrum 
pointed 
Bob D: 
Compa 
gas SUD] 
in gas 
high wi 
mer val 
grey ha 
as Li; 
operatic 
easier, t 
puters, 
a host o 
develop 


Na + 
Should 
At —7 
bas (or 
comes ; 
ith a k 
note by 
SiON on 
issue, L 
Use in f 
teat B 
as; is 2 
be trans 
an be | 
built of 
Ost im 
portant 
tibutio 
ovelty, 


wILOT.. 
. LIGHTS 














Graphic Proof... 

...0f the need for a streamlined, fully 
instrumented gas dispatch system is 
pointed out on this month’s cover by 
Bob Danforth, Milwaukee Gas Light 
Company’s general superintendent of 
gas supply. Day-to-day ups and downs 
in gas load demand, combined with 
high winter peaks and the usual sum- 
mer valleys, work to give dispatchers 
grey hairs and ulcers. At Milwaukee 
as Light, though, the gas dispatch 
operation personnel are living a bit 
easier, thanks to a combination of com- 
puters, telemeters, alarm systems, and 
ahost of modern electronic equipment 
developments. 


don’t Give LNG The Cold 
Shoulder 


At —258 degrees Fahrenheit, natural 
gas (or methane, we should say) be- 
tomes a liquid...a real cool liquid 
ith a lot of hot possibilities. As you'll 
note by reading the two-part discus- 
sion On pages 23 through 30 in this 
sue, LNG is being investigated for 
se in peak shaving; is being used in 
teat Britain to help provide base load 
a8; is available now in the U.S.; can 
he transported easily by special tanker; 
an be stored readily in special tanks 
built of cryogenic materials, and... 
Ot important... has become an im- 
portant itm in the thinking of gas dis- 
tibution men...more than just a 
Ovelty. 
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MUELLER: 
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Proved safe and dependable 
by industry acceptance and 
performance record! 


The LubOseal stop was first introduced to the gas in- 
dustry in 1952. The many safety and operating advan- 
tages of this new stop created a great deal of initial 
interest. The Operating Management of many gas 
companies, whose systems were either under high 
pressures or changing to higher pressures, immedi- 
ately requested samples for testing purposes. 


In almost every case the same pattern developed. 
First, the samples were tested in the system — then, 
after the new design had proven to be safe and de- 
pendable, the decision was made to replace existing 
stops and to standardize on LubOseal. 


The gas industry has indicated by its acceptance 
and its satisfactory performance records that the 
LubOseal stop has earned its place in their systems 
as a safe, dependable, high quality product. 






MUELLER NO-BLO METHOD 





Write for 
complete information. 





GEM Sponsor 















Perfect fit! Iron body 
and bronze key ground 
and lapped to perfect 
fit — prevents leakage 
through port. 


Leak proof *‘0"' ring 
seals! Gas resistant “0” 
rings at top and bottom 


of key give double pro- 
tection against leakage. 


Perfect adjustment — 





Easy turning’ Entire 
sealing surface and both 
“0"' rings relubricated 


through independent 
body port. 


tamper proof! Adjust- 


ment between key and 
body is positive and per- 
manent—prevents tam- 
pering. 





MUELLER ¢CO. 


DECATUR. ILL. 


Factories at: Decatur, Chattanooga, Los Angeles 
In Canada: Mueller, Limited, Sarnia, Ontario 


AMERICAN GAS JOURNAL, May, 19% 





Dean 
Editor 
Pat Le 
Assista 
Ernest 
Econon 
Jan C 
Editori« 
Donal: 
Present 
lynn | 
Editoric 


Joe B 
Preside 
Abbot 
Vice Pi 
EV. P 
Vice Pi 
J. E. Ki 
Directo 
LH. Je 
Secreta 
Rolanc 
Control 


Allen 

Product 
Jack F 
Assistar 
Glen C 
Adverti: 
Charle: 
Circulat 
Royal 

Circulat 
Sherw< 
Cireulat 
Harold 
Cireulat 


NEW 
52 Vani 
CHIC AC 


53 Wes 
LOS Al 


465 Cor 
CLEVEL, 
1010 Re 
BIRMIN 
1201 Fo 
HOUST: 
2370 Ri 
DALLAS 


800 Day 
UNITED 
43 Blan. 
WESTER 


loherno 
Ennepet 


Member 

Business 

Canada $ 
years, Sc 
Single co 
Not sold 

May be ny 
exchange 
Write for 
handle y 
Subscript 

American 
Texas, § 
of any ¢} 
address, 

If possib 
Magazine 
fective. 


AMER 





: 


2 ies Bees 


ring 
“—- 
ttom 
pro- 
cage. 


ntire 
| both 
cated 
ident 


196 


f 


AMERICAN GAS JOURNAL 
1859 - 1960 
101 Years of Service 


—— 


Dean Hale 
Editor 
Pat Loar 
Assistant Editor 
frnestine Adams 
Economics and Management Editor 
Jan Craig 
Editorial Production Manager 
Donald D. Fickert 
Presentation Editor 
lynn Patton 
Editorial Assistant 
* 
Joe B. Woods 
President and Publisher 
Abbott Sparks 
Vice President and Advertising Director 
EV. Perkins 
Vice President and Western Manager 
J. £. Kastrop 
Director of Editorial 
L.H. Johnston 
Secretary- Treasurer 
Roland D. Carpenter 
Controller 
Allen K. Tyler 
Production Manager 
Jack H. Selby 
Assistant Production Manager 
Glen D. Hebert 
Advertiser Services Manager 
Charles McKean 
Circulation Director 
Royal Courtney 
Circulation Fulfillment Manager 
Sherwood R. Entwistle 
Circulation Promotion Manager 
Harold L. Seamans 
Circulation Field Service Manager 
e 


NEW YORK: John L. McDonald 
52 Vanderbilt Ave., MUrray Hill 6-7232 
CHICAGO: E. V. Perkins 
H. G. Fitzpatrick 
53 West Jackson Blvd., HArrison 7-6883 
LOS ANGELES: Richard P. McKey 
Bruce Berkey 
465 Converse Place, Pasadena, MUrray 1-0685 


CLEVELAND: G. A. Warren 
1010 Rockwell Ave., TOwer 1-4231 
BIRMINGHAM: Fred W. Smith 


1201 Forest View Lane, Vesthaven, TR 1-5762 
HOUSTON: Jess Adkins 
2370 Rice Blvd., Room 110, JAckson 6-2631 
DALLAS: Ed Sealey 

Paul J. Mansfield 
800 Davis Bldg., Riverside 8-4403 
UNITED KINGDOM: Kenneth S. Brooks 
43 Blandford St., London, W. I. 
WESTERN GERMANY - HOLLAND 

Norbert Woelfi 

lohernockenstrasse 18, 
Ennepetal-Voerde, Germany 


Cable Address: PEPUB 


Nember Audit Bureau of Circulation and Associated 
Business ublications. Subscription Rates: U. S. and 
Canada $2.00 per year; $5.00 two years; $6.00 three 
Years. South America and Foreign $5.00 per year. 
Single cor es, $1.00 except August 15 Handbook issue 
not sold separately. Payments from outside U. S. A. 
"ay be made by international money order, New York 
exchange, check on U. §. bank, UNESCO coupons, or 


“rite for name of nearest representative who can 3 
handle your order in currency of your country. Send ; 
subscript correspondence and change of address to : 
American Gas Journal, P. O. Box 1589, Dallas 21, ; 
rn Si cscribers should notify publisher promptly : 
Hany ch onge of address, giving old as well as new : 


Qddress, cluding city postal delivery zone, if any. 


If Dose} } 

* bossib enclose address label from recent issue of 
Sgazine Allow one month for change to become 
effective, 


Printed in U.S.A. 


AMER'CAN GAS JOURNAL, May, 1960 



















NEWS HILITES OF THE INDUSTRY 


Need for legislation that would exempt natural gas producers from utility- 
type regulation was reaffirmed by the Federal Power Commission in its annual 
report to Congress on its operations in the fiscal year 1959 (which ended last 
June 30). The commission’s stand, one it has had consistently, calls for 
amendments to the Natural Gas Act of 1938 that would assure consumers of 
adequate supplies of gas over long terms at reasonable prices. Recommended 
specifically by the FPC was that its authority to fix producer rates on an 
“area basis” be spelled out. Gas prices, it noted, should be on a commodity 
basis and “favored nation” escalation clauses should be banned. 


Japan’s natural gas supply has been nearly doubled by discovery of a single 
new well that is capable of producing 35,000,000 cu ft per day. The new well, 
in the Kubiki gas field, is operated by Teikoku Oil Company, Japan’s leading 
producer of oil and gas. Production is currently limited to about 2,500,000 
cu ft per day due to limited local market. A 100-mile gas line to the city of 
Toyama will provide additional markets for the gas by the end of 1960. Price 
of the gas is equivalent to 64 cents per Mcf. Until discovery of the new well, 
daily production in Japan of natural gas averaged 48,000,000 cu ft. 


More gas was pulled out of the interstate market in East Texas recently when 
the FPC ordered a price cut on gas offered for sale by Phillips Petroleum and 
Union Producing Company. The two companies rejected an FPC certificate 
authorizing them to sell 20,000,000 cu ft per day to United Gas Pipeline 
Company in Rusk County. FPC set the price at 15 cents per Mcf. Phillips 
asked for 17 cents. Phillips then decided to sell the gas intrastate to Lone Star 
Gas Company, at an undisclosed price. 


Gas-eating germs may help find future oil and gas deposits. Certain varieties 
of the gas-eating germs, reports Dr. Raymond Strawinski, are found in sub- 
stantial numbers where oil and gas deposits are also present. It is theorized 
that gases from the deposits rise through the earth and the germs feed on the 
gas seepage. It could be a boon for oil and gas prospectors, Dr. Strawinski 
reports, and he claims great accuracy with his microbial surveys. He cites 
drilling of four exploratory wells in southeast Louisiana at depths of over 
16,000 ft. Two wells that turned out to be producers were within the area 
outlined by the bacterial study, he noted. The two non-producers were outside 
the bacterial map area. 


Gas production in the Lacq area of southwest France is expected to quadruple 
in the next two years as result of an intensive development program. First 
stage in the development of the Lacq field has been completed to provide 
annual production of nearly 71-billion cu ft to supply south and central areas 
of France through a new 1560-mile network of pipelines now nearing com- 
pletion. Some 38 percent of the gas will be sold in the southwestern region 
of France around the field itself, 26 percent will go to the Paris area, 26 
percent to central France, and the remaining 10 percent will be sold along 
the west coast of France. Discovered eight years ago, the Lacq field was 
hailed as an opportunity to develop the southwestern French region and bring 
about decentralization of French industry from the Paris region but the efforts 
to spread French industrial wealth have met with little response. Lacq gas, 
however, may eventually bring in foreign money — both Swiss and Spanish 
interests are considering importing natural gas into their countries from the 
field. 
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| The CLEVELAND JS-ii, 


WITH INSTANT LATER Aji 


WR ¢ sin 
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DIGGING WHEEL 
POWER-SHIFTS 5 FEET 
FROM SIDE TO SIDE 





Digs trench behind 


either crawler or 
anywhere within INSTANT DIGGING WHEEL TIL 


cuts blocking, cribbing costs 


Hydraulic power-tilting of the JS-30’s digging wheel to either side 


ae & . ge © 
vertical — a total tilting range of 14°— under lever control at th 
i S = 00 wi operator location, permits digging vertical trench on side slopes at 
in similar conditions with one crawler track on a higher level that 


the other. This eliminates the necessity of blocking, cribbing, ete.il 
such conditions. Power-tilt adds 7 inches to the outside cut of 
digging wheel. This in combination with lateral power-shift p@ 
mits digging trench virtually flush with above-ground obstructio# 





Lateral shifting of the JS-30’s wheel, up to 
214 feet to either side of center, is done hydrau- 





lically under lever control at operator’s loca- 
tion, so trench can be dug at any point within 
6-foot-wide path made by the crawler. Edge of 
24-inch trench can be dug 5 inches outside 
either track, permitting trench to be flush with 
parallel pavement, curbs, sidewalks, etc. With 





wheel tilted, trench can be dug virtually flush 
with trees, poles, fences and other above- 5 Fer 


ground obstructions. 
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a trencher of amazing utility 


AIGGING WHEEL POSITIONING 
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EXCAVATES 
BELLHOLES 


saves on 
trench width 


Power-shifting and 
power-tilting of the 
JS-30’s digging wheel 
are especially valuable 
in cutting trench to 
extra width required 
at pipe joints. This 
permits digging trench 
to narrow width except 
where bellholes are 
required. By utilizing 
power-shift the JS-30 
can dig up to 6 ft. wide, 
down to 514 ft. deep 
—reduces slower hoe- 
work to clean-up, etc. 
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PLUS THESE OUTSTANDING CLEVELAND FEATURES 


@ Every operation is auto- 
matic, completely con- 
trolled at operator seat. 


@ Hydraulic crumbing shoe 
raised and lowered under 
lever control from oper- 
ator seat. 


@ Automatic conveyor shift- 
ing for side-to-side posi- 
tioning. 


@V conveyor for faster, 


higher, more efficient spoil 
discharge. 

@ Pulley-enclosed, dual con- 
veyor drives, with instant 
belt speed and direction 
control. 

@ 33 positive non-slipping 
digging speed-and-power 
combinations. 

@ World’s finest trencher 
crawlers, 1000-hour-lubri- 
cated. 





DIGGING CAPACITY: 5 
ranges, from 11“ to 24” wide, 
to 512’ deep; to 6’ wide with 
power-shift. 

POWER: 370 cu. in. diesel— 
59 HP @ 1250 RPM. 


WIDTH: 6’ over crawlers; 
7’ 11” over conveyor. 


HEIGHT: 8’ 2” digging; 9’ 5” 
roading. 


LENGTH: 27’ 3”. 








the CLEVELAND TRENCHER Co. 





7 77 Modern Trencher 


20100 St. Clair Avenue * 


Cleveland 17, Ohio 


















Charles L. Mee, left, chairman of Northern Illinois Gas Co.'s em- 


ployee suggestion system, congratulates four top idea men for the Symbol Prefix Wh _ Multiples and Sub-Multiples 
year's best ideas. They are, left to right, Jake O. Ruder, first prize —. 
winner of $150; Frank A. Kasperkevicz, second, $100; O. Keith : cra ao Be ers rae | pees ps oni + 
Kennedy, $75 in third place tie; and George M. Long, also $75 in the Re mega..... 1 000 000 = 106 
third place tie. Ruder, foreman, devised shut-off equipment that en- ee a 1 000 = 10% 
ables removing lateral connections from mains without interrupting 8 oe 100 — 102 
service to customers. He received $250 as an initial award. Kasper- eo a = gears 10 — 16 
kevicz, maintenance foreman, improved the design of a stopper for ok oe | oS ea 0.1 — 102 
high pressure gas mains; his initial award was $1000. Kennedy, system Br die cota aaa. 5: 0.01 — 102 
protection advisor, suggested a centralized control and machine het Siailiaie 0.001 — 10-3 
preparation of letters cautioning contractors to avoid damaging gas eg ain... .. 0.000 001 — 10-6 
mains and service lines. Resulting expediency and economy won him ee i one a 0.000 000 001 — 10-2 
$250 in awards. Long, senior engineer for Nl-Gas, also received $250 | "°° °° pico tt ae 0.000 000 000 001 — 10-22 


in initial and additional awards with his proposal to change distribu- P 
tion pressure charts at 2-week intervals instead of every 7 days. 


Formation of a new company, Conch 
Methane Company Limited, by interests 
of Continental Oil Company, the Union 
Stock Yard and Transit Company of Chi- 
cago, and the Canadian Shell Ltd., a com- 
pany of the Royal Dutch Shell Group 
promises accelerated development of com- 
mercial transportation of methane in 
liquid form. Continental Oil and Union 
Stock Yards, both American companies 
with offices in Houston and Chicago re- 
spectively, have pioneered research in the 
liquefied natural gas field through their 
joint subsidiary, Constock International 
Methane Limited. Constock, after much 
costiy research in transporting natural gas 
in liquefied form at temperature of minus 
258 degrees F, have acquired valuable 
“know-how” and patents in this new field. 
As a result of this work Constock and the 
Gas Council in the United Kingdom par- 
ticipated through a joint company, Brit- 


Yard coating of small size pipe 
with pressure-sensitive plastic tape 
with a new specially-designed 
wrapping machine was demon- 
strated at the National Association 
of Corrosion Engineers annual 
meeting in Dallas by the Polyken 
Division of the Kendall Company. 
Equipment was used on 2-in. steel 
pipe. At left, pipe is fed into the 
tape wrapping machine; center, 
Don McCabe of Polyken describes 
features of machine's operation; at 
right, joint of fully-wrapped pipe 
is taken off stand and rolled down 
ramp. 


(For more details, circle No. 2 on the 
reader reply card) 
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New Engineering-Unit Prefixes Adopted 

Numbers in the space age are soaring to astronomical 
proportions diminishing to the infinitesmal. To meet the 
needs of engineers and mathematicians in this new age, 
the National Bureau of Standards has adopted a new, 
expanded set of engineering-unit prefixes to express nearly 
every kind of multiple or sub-multiple that might be 
encountered. 

The new prefix set was adopted in early 1960. It was 
proposed originally at the 1958 Paris meeting of the Inter- 
national Committee on Weights and Measures. Included 
in the set are eight prefixes that have long been used, such 
as kilo for 1000, mega for one-million, deci for one-tenth, 
etc. Newest additions are giga, for one-billion; tera, for 


a, 





one-trillion; nano for 10-°, and pico for 10-12. 
Under the new system, one teraton would equal one 


7 trillion tons, just as one megaton now equals one million 
New Crop of Ideas Reaps Rewards oe. ' ? " 




















ish Methane Ltd., in a project to ship 
liquid methane from Lake Charles, Louis- 
iana, to the United Kingdom. The first 
cargo was successfully delivered Febru- 
ary 1959 by the Methane Pioneer, a tanker 
jointly owned by Constock and the Gas 
Council. Since then this ship has con- 
tinued to deliver regularly 2000-ton car- 
goes of liquid methane to the North 
Thames Gas Board’s special depot at Can- 
vey Island, Essex. 


Continental Oil Company plans to dig a 
200,000 bbl capacity underground cavern 
to store propane, near Ponca City, Okla- 
homa. The project is estimated to cost 
$1,275,000, “only a fraction” of the cost 
of comparable above-ground steel storage 
tanks, C. D. Hull, manager of Conoco’s 
Ponca City refinery said. Fenix & Scisson, 
Inc., leading cavern consulting and con- 
tracting firm, has excavation underway, 





however, the cavern is not scheduled fo 
completion until early 1961. Cavern wil 
be dug in limestone about 350 ft from the 
surface with a series of connecting tun- 
nels, about 20 ft in height, extending ou! 
from a central shaft. 


Frank H. Trembly, director of sales 
Philadelphia Gas Works, has been cited 
for his outstanding leadership, initiative 
and dedicated effort” to the gas industry 
by the Pennsylvania Gas Association. An 
achievement plaque was presented (0 
Trembly by A. J. Wilmer, chairman 0 
the PGA sales promotion committee, a 
the association’s annual mid-winter sale 
conference. As first chairman of the Ne 
tional Television Committee of the Ga‘ 
Industry, Trembly and his committee wert 
instrumental in motivating the A.G.A. (0 
sponsor the nationwide debut of “Play- 
house 90.” 
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Raise, lower, angle, and tilt the 85-inch IH Bullgrader” 
hydraulically from the tractor seat. 


Here’s crawler traction and 
pipe laying stability in a 


new 45-hp 
economy size! 


Now you can get sure-footed crawler traction, 
go-anywhere flotation, and sure-footed stability 
in an International® tractor for thousands of 
dollars less than before! It’s the husky new 45 


Ask for a demonstration—see how a T-340 or the 
new TD-340 Diesel can cut your costs on a wide 
range of the lighter jobs. For dealer’s name and 
catalog, write International Harvester Co., Dept. 
AGJ-5, P. O. Box 7333, Chicago 80, Illinois. 


Dig 10 feet deep with rugged, low-cost International 
Wagner No. 65-T backhoe. Dig anywhere ina 180 degree arc. 


Lift maximum 6,500 Ib with 12-ft hydraulically-controlled 
sideboom. Backfill with 6-ft angle blade. 


hp* T-340, already proved as the most powerful, 
sae the most economical to operate in its power 
class. 

Power train and track assembly are designed 
to big tractor specifications for long, trouble- 
free life. The T-340 puts 66 inches of track on 
the ground for exceptionally fine balance on 
slopes or rough terrain. 

Fast Reverser gives five speeds coming and 
going for bulldozer or loader applications. Or 
for heavy drawbar work, specify Torque Ampli- 
fier drive. In tough going, cut speed 4 while 
boosting pull-power up to 45 per cent, on-the-go, 
without shifting. When the going gets easier, 
resume full gear speed at a touch of the TA 
lever, again, on-the-go. 


*Maximum engine hp, corrected to standard conditions 


INTERNATIONAL 
e HARVESTER 


Backfill, dig, load with sturdy, low-cost, International Wag- 


ner No. 465 loader, capacity 3,500 Ib. Bucket is self-leveling. 





Woe v2 Less” 
THE BEST 


Other trenchers cost Ww ot Led” 
Other trenchers dig Wow a Zeus" 


BUT DITCH WITCH 
PRODUCES MORE 
TRENCH FOR 

LESS 

MONEY 


Trenching Speeds 
1% te 12 FPM 


USE FOR: © Sewer Laterals 
® Utility Services * Road Crossings 
© Gathering Lines ° Sprinklers 

® Signal Lines * Footings, etc. 


CHARLES Machine Works, Inc. 


602 Birch St. © Perry, Okla. 


Newsreel 





Compact Cars added to Washington Gas Light's fleet for testing include a Corvair, a Valiant 
and a Falcon. Looking over the new additions are Charles A. Collins, manager of transportation 
and buildings (right), and Leon A. Kerns, superintendent of transportation. Company is also 
testing several other makes including Volkswagen, Lark, Hillman, and Rambler American. 


Johns-Manville Corp. has entered the plas- 
tic pipe manufacturing field with the ac- 
quisition of Franklin Plastics, Inc. of 
Franklin, Pennsylvania. Under the agree- 
ment, which included a cash purchase of 
Franklin Plastics, J-M acquires company 
principal assets, including a manufactur- 
ing plant located on a 1%-acre site at 
Franklin, Pennsylvania, 80 miles north of 
Pittsburgh. Plant provides 26,000 sq ft of 
operating space and has an annual rated 
production capacity valued in excess of 
$4,000,000. Dixon P. Downey, owner and 
president of Franklin Plastics, will con- 
tinue operation of Gulf Stream Plastics, 
Inc., at Hialeah, Florida, for the manufac- 
ture of fittings for plastic pipe and custom 
moulded industrial components. ‘This 
purchase will provide J-M with a new 
product line of flexible extruded thermo- 
plastic pipe,” A. R. Fisher, chairman of 
J-M, said. Responsibility for producing 
and selling the J-M extruded plastic pipe 
will be assigned to the J-M Pipe Division, 
which also manufactures and markets a 
broad line of asbestos-cement pipe prod- 
ucts. Franklin Plastics, Inc. has been op- 
erating in the extruded pipe field for the 
last six years, producing and selling 
polyethylene, styrene, and ABS (acrylon- 
itrile butadiene styrene) plastic pipe. 


Fifth annual Appalachian Underground 
Corrosion Short Course is scheduled to be 
held June 1, 2, and 3, at West Virginia 
University, Morgantown, West Virginia. 
The course, which covers both technical 
and non-technical presentation of the 
practical and theoretical aspects of cor- 
rosion, will include 54 classes and a num- 
ber of field demonstrations. 


Pioneer Natural Gas Co., Amarillo, Texas, 
plans a two-for-one split of its common 
stock. The proposal will be submitted for 
approval at the annual meeting of the 
stockholders April 19. Company serves 
approximately 194,387 customers in the 
Texas Panhandle as far south as Midland, 
Odessa, and Big Spring. Subsidiaries in- 
clude Amarillo Oil Co., Pioneer Produc- 
tion Co., producers of oil and gas, and 
Pioneer Gathering System operating in 
Val Verde, Sutton, and Schleicher coun- 
ties, Texas. 
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Oklahoma Natural Gas Co., Tulsa, has 
purchased Standard Gas Co. serving the 
cities of Tishomingo and Madill in the 
Lake Texoma area in southern Oklahoma 
for an undisclosed cash amount. ONG 
took over operation of the new area in 
February, and plans to operate it as pari 
of the Ardmore area of the company’ 
Shawnee district. Acquisition of Standard 
Gas has added approximately 2000 cus- 
tomers to ONG’s lines. James J. Mc- 
Laughlin of the Shawnee district has been 
appointed manager of the newly acquired 
property. Clyde P. Bryant, formerly of 
Ardmore, will assist him in Madill, and 
B. J. Wellborn, formerly located in We- 
tumka, Oklahoma, will assist him in 
Tishomingo. 


Shirtsleeved newsboy isn't bothered by 
freezing temperatures as he se'ls new 
papers under warmth of infra-red radiant 92 
heaters recently installed in ceiling of Adams 
street entrance to the Peoples Gas | ight and 
Coke building in Chicago. Heating engineers 
point out this new utilization of 7as helps 
solve difficult industrial and commercial heat: 
ing problems. Infra-red rays heat obiects 
not air, thus offering a practical method © 
meeting heat needs in airplane hangé" 
foundries, commercial garages, ond othe 
large area establishments. 
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SIMPLE ARITHMETIC PROVES 


WELDED STEELCASE METERS BEST 


Modern American® Welded Steelcase Meters combine hard- 
case durability with proven tinned steelcase performance to 
provide a new approach to the economics of meter maintenance 
and retirement. 

Low first costs — long-term maintenance savings. Major re- 
pairs eliminated — minor repairs and adjustments are easy to 
make assuring long service life. 

Lifetime weather and corrosion resistant finish stays attrac- 
tive in both indoor and normal outdoor settings. Special imper- 
vious coating for highly corrosive atmospheres also available. 

Sustained accuracy is built into these meters with proven 
speed ratio and the many time-tested quality features and 
refinements pioneered by American in more than 120 years of 
meter engineering. 

Ask your American representative about Welded Steelcase 
Meters and their many advantages for all fuel gas services. 











" 
~ 


American W-210 Welded Steelcase Meters in this Southern Alabama 
installation insure dependable, accurate measurement and long-term 
outdoor service without rusting. 

YES." 


AMERICAN (@& 


INCORPORATED (ESTABLISHED 1836) es 









W-210 Welded Steelcase Meter 
Rated capacity 210 cfh for 
medium-sized homes with heating. 


— 





W-75 Welded Steelcase Meter 
Rated capacity 75 cfh for average 
homes without central heating. 





WC-45-LPG Welded Steelcase Meter 
Rated capacity 45 cfh propane 

for average domestic services 
without heating. 


GENERAL SALES OFFICE: Philadelphia 16, Penna, * Albany * Atianta * Baltimore * Birmingham * Boston * Chicago * Dallas * Denver * Houston 
Kansas City * Los Angeles * Minneapolis * New York * Omaha « Pittsburgh * San Francisco « Seattle * Tulsa * Wynnewood 


IN CANADA: Canadian Meter Company, Ltd., Milton, Ontario « Calgary * Edmonton « Montreal * Régina * Vancouver 
SUPPLIERS TO THE GAS INDUSTRY for Ironcase, Tinned Steelcase, Aluminumcase and Welded Steelcase Meters * American-Westcott Orifice 


Meters ¢ Instruments ¢ Reliance Regulators * Apparatus « Valves 














EVERYONE'S A CUSTOMER 
FOR A DEARBORN 




















” for me?” 


_—— 


It’s just what the doctor ordered to 
avoid chilling drafts...provides com- 
fort for your customers in any 
condition. All your customers will 
agree, too, when you show them just 
a few of Dearborn’s outstanding fea- 
tures—the famous Cool Safety 
Cabinet, Hi-Crown burner that’s 
guaranteed for life, and, of course, 
the most stylish design in the indus- 
try. For good looks and good 
heating, Dearborn is tops! 







THERMO-THRUST 
BLOWER 


Puts a carpet of 
warm air across 
the floor, up to 
twice as much air 
delivery. Movable 
louvers allow 
directional warm 
air flow control. 
Standard on all 
Regency models. 





The Dearborn Regency is the world’s 
finest gas area heater. Lower, longer 
and loaded with sell-on-sight appeal! 


| Dearborn 
Get details of Dearborn’s clean-cut selling 


policy from any of these regional sales 
offices: Atlanta, Chicago, Dallas, Los 


Angeles, San Francisco. a & 


1960 Dearborn Stove Co., Dallas 





Newsreel 
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with less than 10 percent in 1948. 


Deere & Company and Boothe Leasing 
Corporation have announced a nation- 
wide plan for leasing John Deere indus- 
trial tractors and equipment. The plan, 
believed to be the first of such wide scope 
and type, will operate through the John 
Deere dealer organization and be limited 
to the Deere’s industrial and commercial 
customers. Manufacture and sales of in- 
dustrial tractors and equipment has been 
one of the new avenues of growth Deere 
has been investing in in recent years; last 
year company recorded $48,000,000 in in- 
dustrial sales, an 82 percent increase over 
1958. Headquartered at San Francisco, 
Boothe is one of the largest U. S. firms 
specializing in leasing of industrial equip- 
ment and business machines. The new 
leasing plan is seen as a dealer “sales tool” 
supplementing the John Deere credit plan 
under which a customer purchases equip- 
ment outright on time payments. 


Michigan Gas Utilities Co., Coldwater, 
Michigan, plans to split the company’s 
common stock two for one. Shareholders 
will be asked to approve the step at the 
annual meeting May 17. Company serves 
approximately 35,000 customers in 23 
communities. 


Fort Smith, Arkansas, has been selected as 
the site for a new million square feet 
modern, one-story plant for Norge Di- 
vision, Borg-Warner Corporation. The 
new plant, estimated to cost in excess of 
$10,000,000, will accommodate from 1500 
to 2000 employees and will be used to 
manufacture Norge’s new gas refrigera- 
tor and other gas appliances together with 
new products being developed; also to 
build and fabricate other appliance com- 
ponents. Fort Smith, was selected, said 
Judson S. Sayre, Norge president, as the 
most desirable location for this new de- 
velopment, not only because of a favor- 
able business climate, but also in view 
of the expanding south and southwest 
market, anticipated growth in this gen- 
eral area, and a shifting population cen- 
ter that will determine future consumer 
purchasing trends and efficient distribu- 
tion. 


100,000th Gas House-Heating Customer added to Philadelphia Electric Company line;, 
Carmine A. Donafrio, eastern division gas, unloads the new meter to be set in the home of 
Mrs. A. G. Yerkes in Willow Grove, marking a new record in company growth. About half of 
Philadelphia Electric's residential gas customers use gas for heating their homes, compared 


Panellit, Inc. and its affiliate Information 
Systems, Inc., have approved proposals at 
special stockholders meetings that wil 
permit Chance Vought Aircraft, Inc., to 
acquire a majority of Information Sys- 
tems’ stock. Proposal provides for the 
liquidation of Panellit and sale of its as 
sets to Information Systems for $3,750; 
000. Following completion of the sal 
scheduled for mid-March, Chance Voughi 
subsequently will acquire approximatel) 
80 percent of Information Systems’ con- 
mon stock for $61,000,000. In addition, 
Information Systems will receive all the 
outstanding stock of Genesys Corp., 4 
wholly owned subsidiary of Chance 
Vought. Panellit and I.S.I. are engaged in 
production of automatic control systems 
for various manufacturing processes. Ger- 
esys produces process control systems and 
special purpose digital control computer 
and recording devices. 

















Frank Sinatra and Gas Genie starred on th 
premiere TV "spectacular" sponsored by The 
Canadian Gas Association as part of its PAN 
program to boost acceptance of atural 9# 
in Canada. Commercials on the show feature? 
the Gas Genie and an institutions! messed 
that plugged benefits of natural gas to the 


Canadian economy. CGA plans som 
similar “spectaculars" during 1960 over ‘ 
42-station CBC network to get n tional cov 


erage. Stars on the first spectacu'’, besides 
Sinatra, included Lena Horne «nd Mat 
Costa. 
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@ Harry P. Letton, Jr., has been elected 
yice president and general counsel for 
the Southern California Gas Company 
weceeding T. J. Reynolds. Letton was 
formerly general attorney. 


{ 
| 
{ 
} 






F. M. Rudman 


H. P. Letton, Jr. 


@ Francis M. Rudman has been ap- 
pointed superintendent of the street 
department of Michigan Consolidated Gas 
Company. He was formerly general man- 
ager of the company’s Northern districts. 


'y lines @ John F. Merriam has been elected to 


ome of the newly-created position of chairman of 
half cif the board and president of Northern Nat- 
mparedml ural Gas Company. His former position 
was president. Max A. Miller, director of 
Northern for 17 years, has been named 


‘mation we - 
gsals ag (0 the newly-created position of vice 
at wily chairman of the board of directors. 













Inc., (0 @ R. Melvin Hunter has been appointed 
on Sys director of public relations and industrial 
for the development for Northern Ontario Nat- 
"its a ural Gas Company Ltd. and Twin City 
53,750 Gas Company Ltd. He was formerly gen- 
he sal eral manager of Twin City Gas Company. 


herve @ F. Irving Yewman has been appointed 


s’ com general manager of Twin City Gas Com- 
dition, Pany Ltd. He was formerly general sales 
all the Manager of Lakeland Natural Gas Com- 
pany Ltd. in Kingston, Ontario. 


orp., 4 

hanc’§ @ George R. Woehler, vice president and 
aged i comptroller of Southern Indiana Gas and 
systems Electric Company, has been elected a 
s. Gen‘ director of the company succeeding Ed- 


ms and 
ymputer 


mund F, Ortmeyer. 


@ Harold P. Rodes, president of Bradley 
University, and Q. W. Wellington, vice 
president of operations for Central Illinois 
Light Company, have been elected to the 
board of directors of Central Illinois 
Light succeeding T. A. Schlink, former 
chairman of the board, and C. V. O’Hern, 
Peoria attorney. E. D. Edwards has been 
re-elected president of the company and 
additionally chairman of the board suc- 
ceeding T. A. Schlink. 


® Dan E. Karn has announced he will 
Bava retire April 30 as president of Consumers 
Power Company. Alphonse H. Aymond, 
T, nOw executive vice president, will 
become chairman of the board and chief 
executive officer. James H. Campbell, now 
senior vice president, will become presi- 
dent and chief operating officer. Karn 
will con‘inue with the company as a con- 
sultant, ind will become chairman of the 
finance and budget control committee, 
Succeeding Justin R. Whiting, former 
chairman of the board and_ president, 
Who wil! retire from this chairmanship. 


® Stepiicn H. Baer has been appointed 
0 head personnel functions of Pacific 
Lightin Gas Supply Company in addition 
0 his ;ublic relations duties. His title 
Will be »ublic relations and employee re- 
lations « rector. 





MEN AT WORK 


IN THE GAS. DISTRIBUTION INDUSTRY 


AMER|CAN GAS JOURNAL, May, 1960 


@ George B. Tuggle has been named sen- 
ior vice president of Honolulu Gas 
Company, Ltd., succeeding L. Lyman 
Gowans, retired. Gowans, who retired 
last year, continues to serve as a member 
of the board. 


@ James F. Fairman, senior vice presi- 
dent, Consolidated Edison Company of 
New York, has been selected to receive 
the 1960 National Society of Professional 
Engineers Award for outstanding service 
to the engineering profession. Formal 
presentation will be made early in June 
at society’s annual meeting. 


@ Consumers’ Gas Co. of Toronto has 
announced the appointment of John M. 
Gifford as personnel director for the com- 
pany and its affiliates. He was formerly 
with Catalytic Construction of Canada 
in Sarnia, Ontario. Andrew A. Mitchell 
has been appointed staff assistant to W. 
Kelly, general superintendent of distribu- 
tion. Mitchell was formerly with the 
Glasgow and Western Division of the 
Scottish Gas Board. 


@ William R. Pringle, secretary of The 
East Ohio Gas Co., has been named head 
of a newly-established area development 
department. As area development man- 
ager, he will direct Ohio’s efforts to at- 
tract new industry to northeastern Ohio, 
and implement and coordinate the new 
area development program of Consoli- 
dated Natural Gas Co., parent firm of 
East Ohio. 


@ Miss Frieda Barth, director of home 
service for Michigan Consolidated Gas 
Co., has been named executive advisor 
in the home service division. Miss Peggy 
Lewis, who is completing 10 years with 
the utility, has been appointed director 
of home service, Miss Irene Hickey, for- 
mer director of the division and an ex- 
ecutive advisor, is retiring. 


@ Directors of Northwest Natural Gas 
Co. have elected Patrick B. O’Rourke, 
assistant vice president. He will continue 
as general operating manager, a post he 
has held for eight years. 





R. H. Willis 


R. C. Foster 


@ Stone & Webster, Incorporated, has 
elected Raymond C, Foster, and Robert 
H. Willis, vice presidents of the firm. Both 
had been assistant vice presidents since 
May 1959. 


© Wallace P. Miller has been named 
manager of two-way radio sales for the 
midwestern states for Motorola Commu- 
nications & Electronics, Inc. John F. Fus- 
sell succeeds Miller in his former New 
York sales post. 


@ Middle West Service Company has 
opened offices in Washington, D. C. and 
appointed Harold E. Marmaros as resi- 
dent manager for the new offices. 



























































new 
AMERICAN’ 
1000 psi 
working pressure 
critical flow prover 





Designed for 1000 psi maximum 
working pressure, the new 
American® Critical Flow Prover 
provides economical proof test- 
ing of high pressure displace- 
ment meters in the field. The 
portable, precision - engineered 
design meets the highest stand- 
ards of accuracy and depend- 
ability. 

Available in 2-inch size with gas 
capacities from 250 to 6000 cfh. 
Each orifice individually cali- 
brated. 


SAVES MONEY 


no costly set and removal 
expenses. 


SAVES TIME 


proof tests conducted 
on-the-spot. 


SAVES EFFORT 


no handling or transporting 
meters to the shop. 


ASK 


your American 
representative for 
Bulletin 203.1 for 
complete details. 
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AMERICAN’ 


METER COMPANY 


INCORPORATED (ESTABLISHED 1836) 


General Offices: Philadelphia 16, Pa. 
Sales offices in principal cities 











GET YOUR PIPE IN A 


YES, QUALITY PIPELINE BY LATEX 


LATEX offers to clients fast, efficient, quality service in unraveling their 
pipeline problems. Call on the company that has brought repeat busi- 
ness back again and again for over a quarter of a century. 


_ SERVING 1/4 CENTURY 


Another service of LATEX is PROD- 
UCTS PUMPING STATIONS. LATEX 
has years of experience in this type 
of installation. 


LATEX CONSTRUCTION COMPANY 


P.O.BOX 12128 + ATLANTA 5, GEORGIA °* CE 3-9414 


Men at Work 
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H. A. Dietrich A. P. Gallagher 


@ Burgess-Manning Company has an- 
nounced the following personnel changes 
in its industrial silencer division: H. A, 
Dietrich, vice president and manager of 
the industrial silencer division, has been 
transferred to Dallas from Libertyville, 
Illinois, former headquarters of the di- 
vision. A. P. Gallagher has been pro- 
moted from chief engineer to engineering 
coordinator in Dallas; Edmund J. Halter 
has joined the company as chief develop- 
ment engineer in charge of the division's 
research and development program in 
Dallas; Bill Golden has been promoted 
to chief application engineer; Carl Read, 
Jr., former office manager in Dallas, has 
been appointed advertising manager. R. 
J. McCormick, former coordinator for 
Libertyville division, has been transferred 
to Dallas and promoted to senior sales 
coordinator. 


@ O. L. Liepin has been promoted to 
heating and air conditioning account ex- 
ecutive for the General Controls’ eastern 
region. Liepin’s new duties include sell- 
ing domestic heating controls for resi- 
dential use and General Controls’ line of 
air conditioning controls at the original 
equipment manufacturer level. 


@ A. A. Steinle, Jr., former district su- 
pervisor, has been promoted to staff as- 
sistant to the vice president in charge of 
operations at Heath Survey Consultants, 
Inc., leakage survey experts serving gas 
utilities nationally. 


@ DeWitt A. Forward has been elected 
a director of American Natural Gas Com- 
pany. Until his retirement on October |, 
1959, Forward was a director and vice 
chairman of the board of the First Na- 
tional City Bank of New York. 


W. K. Menke Henry Avery 


@ Pittsburgh Coke & Chemical Company 
has consolidated its three chemical di 
visions — protective coatings, activated 
carbon, and industrial chemicals divisions 
— into a new, wholly-owned subsidiary 
company, Pittsburgh Chemical Company. 
Officers of the new company are: W. Ker 
neth Menke, president; Henry Avery, & 
ecutive vice president; Jonathan \ 
Cooper, vice president and general mat 
ager of the activated carbon division; 4 
thur E. Gray, vice president and genera 
manager of the protective coatings divi- 
sion; and Duncan J. MacLennsn, vi 
president and general manager 0: the in 
dustrial chemicals division. 
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All new, full-load Fan and Limit Switch offers you more new featut 


Newest of the new controls we promised you in 1960—the Robertshaw full-load 
(3%, hp-14 amp.) Fan and Limit Switch incorporates many new engineering 
ideas to save you inventory and installation costs ...to give you and your cus- 
tomer the ultimate in reliability! Check these exciting new features— Color 
coded dial settings and terminals, high no-short terminal barriers, element 
temperature indicator, single helical element, no-creep temperature set, 2-second 
limit lock or stop, “add-on” summer fan switch, “‘no-bounce” self-cleaning 
switch — roller actuator for consistent and smooth operation, protectively 
enclosed switches, interchangeable mounting, snap-on hammer-tone gray finished 
cover—available in four gntttntey 
standard element lengths a 

and many model combina- 

tions. FOR MORE INFORMA- 


TION CONTACT: 


MR. CONTROLS 


ROBERTSHAW-FULTON CONTROLS COMPANY’... 
GRAYSON CONTROLS DIVISION Long Beach Boulevard, at Long Beach Freeway 


Men at Work 


@® The Grabler Manufacturing Company, 
Cleveland, manufacturers of pipe fittings, 
has appointed John S. Evans as manager 
cf their Minneapolis, Minnesota branch. 





J. $. Evans H. T. Stroop 


@ Whirlpool Corporation has appointed 
H. Thomas Stroop to the newly-created 
position of sales manager for gas refrig- 
erators. Formerly sales supervisor, refrig- 
eration division, Stroop will be respon- 
sible for sales activities relating to the 
gas refrigerator in coordination with 
firm’s utility division and through the 
regular field sales organization of Whirl- 
pool. 


@ Geo. D. Roper Sales Corporation has 
announced the following personnel 
changes: W. J. Foster has been appointed 
vice president and director of sales; Harry 
Sahlin, formerly comptroller of David 
Bradley Miz. Works, has been appointed 
controller. 


@ Francis A. Curry has been named 
community relations assistant in Rockwell 
Manufacturing Company’s public rela- 
tions department. He was formerly head- 
guarters personnel manager. 





PIPE STOPPERS 
OF ALL KINDS 


SAFETY 


@ Union Switch & Signal Division of 
Westinghouse Air Brake Company has 
appointed four sales engineers as area 
representatives in sales involving pipeline 
control systems and equipment in the 
U. S. and Canada. Gerald M. DuBois has 
been designated eastern area representa- 
tive: Robert J. Cook, midwestern area 
representative; William F. Haley, south- 
western area representative; and James H. 
Stelloh, western area representative. 


@ Charles Carter has been appointed 
district manager in the New York region 
for Grove Valve and Regulator Co. He 
will direct sales in the Middle Atlantic 
and New England states, from headquar- 
ters in New York City. 


@ Frank C. Packer has joined the sta‘ 
of Regent Jack Mfg. Co., Inc. to promote 
the company’s line of pipe squeezers. 


@ Jean Raymond, Q. C., president and 
general manager cf Alphonse Raymond, 
Ltd., has been elected to the board of 
directors of Quebec Natural Gas Corpo- 
ration succeeding Joseph A. Page. 


@ Union Malleable Manufacturing Co. 
has announced the following appoint- 
ments as sales representatives: In the East 
South Central area, Cosper Co., Inc. of 
Birmingham, Alabama; in Florida, S. F. 
Holcombe, Jr. of St. Petersburg; and in 
North Carolina and in central and south- 
ern Virginia, West Howell of Charlotte, 
North Carolina. 


@ Computer Measurements Co. of Syl- 
mar, California, manufacturers of pipe 
and pipe-leak detectors, box and valve 
detectors, has announced a new utility 
representative, Overton Sales-Equipment 
Co. of San Diego who will market their 
line of Detectron utility instruments. 


SAFETY 


BY SURVEY 


Vegetation Method, Safety, and 
Combination Surveys increase the 
safety factor of distribution systems. 


SAVINGS 


BY REPAIR 


7 


Fully equipped, thoroughly trained 
SCF crews are on call to repair the 
leaks found — saving gas, without 
costly build-up of equipment and 


@ Burgess-Manning Company ha. ap. 
nounced three promotions and « new 
assignment in the industrial silence: diyj- 
sion: Louis G. Halla has been pro: noted 
from sales engineer to manager 
western district sales offices in Los 
geles; in the southern district sales 

in Dallas, H. L. Harris is the new 
ager, and G. R. Packer, former sales 
ordinator, is now a sales engineer; 

J. Stella, Jr., has joined the compa 
sales engineer in the eastern districi 
offices in New York City. 


@ L.R. Mobley has been appointe 
representative in the southeast for South- 
ern Pipe Coating Company. 


@ Siegler Corp.’s Holly-General Divi- 
sion has established four new sales 
districts and appointed a vice president to 
head each of the new district sales offices 
in Dallas, San Francisco, Los Angeles, 
and San Diego. Leroy D. Nutter will be 
in charge at the Dallas office; Earl C. Hef- 
ner, the San Francisco office; John F, 
Droge in the Los Angeles office, and 
Jackson L. Garner in the San Diego office, 


@ Edgar G. Murphy has joined Selas 
Corp. of America, Dresher, Pennsylvania, 
as marketing assistant. He will be respon- 
sible for preparation of industrial pub- 
licity, advertising, and sales promotion 
literature, concerning the use of Selas 
heating equipment in the processing of 
metals. 


@ Richard R. Rue has been appointed 
plant manager of Insul-Mastic, Inc., Pitts- 
burgh Coke & Chemical Co. subsidiary 
that produces asphaltic mastics and in- 
sulating coatings for sale through the 
parent company’s protective coatings di- 
vision. Rue was formerly director of 
research for Insul-Mastic. 


DRAGNET 
leak detector 


detects 
and locates 
leaks on any 
| pressure piping 
| system ina 
| matter of 


~ 


aed ee | 


aes 


minutes! 


PATENTS PENDING 


Here's the newest time-saver in the industry! The 


compact, portable Dragnet Leak Detector will 
detect even the tiniest leak on any pressure pi 
ing system for gas, steam, water or refrigeration. 
Unique ‘‘bubble action” principle much faster 
than by using pressure gauge or manometer. 


SEND FOR BULLETIN 545 


UNIVERSAL 


CONTROLS CORPORATION 
P. O. Box 13122 
Walnut Hill Sta. — Dallas, Tex«s 


GAS MAIN 
STOPPER 
CO. 


INC. 


personnel by the operating company. 


SERVICE BY 


SOUTHERN CROSS 
FORESTERS 


Atlanta 6, Ga. ME.4-4227 


523 Atlantic Avenue 
Brooklyn 17, N. Y. 
Cable Address: GASTOPPER, N. Y. 
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® More and more, clamping bell and spigot joints 
i ahead of paving is becoming standard practice 


around the country. 

When you clamp with the Skinner-Seal Bell 
Joint Clamp, you get massive malleable iron 
construction, gaskets sealed by stainless steel 
) band, oversize corrosion-resistant bolts. 
— : For over 50 years, our clamps have been 
built for permanence. Every detail of design and 
construction is worked out with that in mind. 


ViRDAe Re ERS RT = 





M. B. SKINNER CO., SOUTH BEND 21, IND. 


BELL JOINT CLAMP 








Naugatuck KRALASTIC’ 





No waste of time, materials, and money with KRALASTIC 


There’s no need to protect this original ABS pipe from cor- standard KRALASTIC valves and fittings. Its unique combina 
rosion because KRALASTIC can’t corrode. There’s no need tion of hardness and extreme toughness protects it agains! 
for expensive hoisting and laying equipment because damage from foreign objects in the soil. Yet it can be easily 
KRALASTIC weighs less than aluminum. Pipe made of KRALASTIC cut to length with a hacksaw.’ 
can be loaded, unloaded, carried, and laid by hand. (Con- There are many more advantages to pipe made of 
sider the safety advantages alone!) KRALASTI@... advantages that have led to and been proved 

Other advantages? KRALASTIC offers many. Its smooth by more than 10,000 miles of pipe installed for everything 
internal surfaces offer less flow resistance. KRALASTIC pipe from potable water to oil, brine, chemical, gas, and electric 
can be “welded” with a sleeve fitting and a special solvent. lines. Discover the advantages of this NSF Approved piping 
Yet where desired, it can be threaded and made up with material yourself. oh 
Phas 
moni 


e 
United States Rubber - 
. a ment 
Naugatuck Chemical Division ,,, D&T. 552K ELM STREET tol. 
KRALASTIC RUBBER-RESINS @© MARVINOL VINYLS ¢ VIBRIN POLYESTERS 


Akron + Boston - Chicago - Gastonia - Los Angeles - Memphis - NewYork - Phila. - CANADA: Naugatuck Chemicals - Elmira, Ont. - Cable: Rube» oort, Nt. 
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New dispatch center boasts increased size and efficiency. Graph 
on glass wall behind dispatcher compares daily sendout of past twe 


years. 


Milwaukee Gas Light aims for peak efficiency with a. . 


Nerve center of the dispatch office is the central board. Instruments 
mounted on the panels are kept under surveillance 24 hours a day. 


Fully Instrumented Gas Dispatch System 


New facilities include a computer system to measure gas 


flow at gate stations, an analog telemetering system, high- 


low alarm system, and industrial metering instrumentation 


for interruptible load control... 


John A. Brady, Manager, Gas Supply, Milwaukee Gas Light Company, Milwaukee, Wisconsin 


ANTICIPATING CONTINUED GROWTH IN 
ITS NATURAL GAS SUPPLY and sendout, 
Milwaukee Gas Light Company has 
modernized and expanded its gas dis- 
patching facilities. 

Since the introduction of natural gas 
to Milwaukee in 1949, the company 
has been purchasing gas from Michi- 
gan Wisconsin Pipe Line Company on 
a straight commodity form of rate. The 
impending introduction of a demand- 
commodity rate by the pipeline supplier 
accelerated installation of the new 
equipment. 

The new facilities, while designed to 
Operate as an integral unit, are com- 
posed of four basic phases. A computer 
‘yslem measures natural gas flow 
through five company gate stations. 
Pressures, temperatures and other gas 
flow in/ormation are indicated on an 
analog telemetering system. Other 
phases : re a high-low alarm system for 
monitor: ng pressures at remote loca- 
lions ard industrial metering instru- 


mentation for interruptible load con- 
trol, 


Flow *\easurement System 
The | ow-measurement system con- 


sists of individual computers that cal- 
culate gas flows at each of the five gate 
stations. The readings are corrected for 
temperature, pressure, supercompres- 
sibility and specific gravity. These cor- 
rected flows are transmitted to the gas 
dispatch center in downtown Mil- 
waukee as analog signals to a graphic 
receiver and as separate digital signals 
recorded on a teletypewriter. 


The flow measurement sub-system 
for each gate station consists of two or 
more flow transmitters, a static pres- 
sure transmitter, a temperature bulb, 
and a computer totalizer. 

The flow transmitters are provided 
with ranges to measure the gas flow 
from each orifice as follows: 


Station Range 
Menomonee Falls 3 ranges 
Capitol Drive 

(Brookfield) 
Milwaukee City Gate 
Hartford 
West Bend 


ranges 
ranges 
ranges 
ranges 


Pressure correction is made to a 
standard pressure of 14.735 psia over 
the ranges as tabulated: 
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all in one integral unit 


Station 


Menomonee Falls 
Capitol Drive 
(Brookfield ) 
Milwaukee City Gate 
Hartford 

West Bend 


Range 
0 to 550 psig 


0 to 800 psig 
0 to 350 psig 
0 to 300 psig 
0 to 350 psig 


Temperature correction, to a stand- 
ard temperature of 60 F, is accom- 
plished by a resistance temperature 
bulb located in the downstream mani- 
fold. 

Each computer totalizer is provided 
with a manual control for continuously 
adjusting specific gravity over a range 
of 0.6 to 0.75. A similar control ad- 
justs supercompressibility over a range 
of 1.00 to 1.10. 

Each totalizer is equipped with range 
change switches for manual selection 
of ranges as follows: 


Station Range 


(MSCF per Hour) 
Menomonee 
Falls 
Capitol Drive 
(Brookfield) 
Milwaukee 
City Gate 
Hartford 
West Bend 


1000-2000-4000-8000 
2000-4000-8000- 10,000 
2000-4000-8000- 10,000 


40- 100- 200- 400 
100- 200- 400- 800 
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Teletype circuits from gate station computers to dispatch center. 
Individual computers at each station calculate flow data that is read 
out at dispatch center on both teletypewriter and graphic receivers. 


The computer totalizer also provides 
a slidewire output for a rate-of-total- 
flow measurement, a second slidewire 
output for odorizer control, and an out- 
put shaft that connects to an integrator 
and digitizer for the digital telemetering 
equipment. 

The system is also provided with a 
downscale failsafe feature. If the trans- 
ducers or totalizer fail, the servo sys- 
tem wiii drive downscale, resulting in 
zero readout. 

Hourly integration of the computed 
flows is provided and the integrator at 
each gate station is reset to zero upon 
completion of the hourly readout from 
that station. 


Digital Telemetering System 


The digital telemeter system trans- 
mits the flow signal from each gate 
Station area to the dispatcher’s office. A 
single enclosure houses the totalizer 
computer and the telemeter transmitter. 
The output shaft of the analog com- 





Want an extra copy of this article 
..-free? A limited number of re- 
prints are available to subscribers. 
Only one per customer, please! 
To get your copy, circle No. 25 on 
the Reader’s Ready-Reply Card in 
this issue. First come, first served! 
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puter is coupled to an integrator that 
accumulates data and an encoder that 
closes various electrical contacts ac- 
cording to computer shaft position. 

These contact closures energize a 
system of relays located in a translator 
to produce the correct digital code, ac- 
cording to shaft position; a teletype 
transmitter transmits the digital signals 
to the dispatcher’s office for readout 
by a teletype printer. 

Flow values received from each sta- 
tion are printed by the teletypewriter 
on a programmed basis. Printing occurs 
at 5, 15, 30 or 60-minute intervals as 
determined by the dispatcher. Demand 
readout may be obtained at any time 
by pushing a demand-readout button. 

As protection against a communi- 
cation circuit failure, visual readout 
counters have been installed on the 
computers at each gate station. In an 
emergency, a field employee can be 
sent to the gate station to relay the flow 
information by radio to the dispatch 
center. 


Analog Telemetering System 
A second phase of the system pro- 
vides for an analog telemetering system 
to record signals from pressure, tem- 
perature and flow measurement trans- 
ducers in the field. 
To economize on communication 


Data gathering system helps minimize communication circuit costs. 
Diagram illustrates how data from various points is fed to four gather- 
ing points, then relayed to dispatch center. 


circuit costs, gathering equipment has 
been located in four outlying areas. 
This equipment gathers readings on a 
time-cycle basis and transmits them 
over a single communication circuit to 
the dispatch board where they are sep- 
arated and recorded. 

The gathering equipment consists of 
a transmitter located in the gate station 
area and a receiver at the dispatcher'’s 
Office. 

The analog transmitter accepts 4 
signal of from 1 to 5 volts proportional 
to the temperature, flow or pressure be- 
ing measured. These signals are fed to 
the analog transmitter by phone line 
from various points in the surrounding 
area. 

The telemeter receiver mounted in 
the graphic panel at the dispatcher’ 
office scans the transmitted signals and 
is read out by miniature recorders 
mounted on the panel. 

Twenty-seven readings are presently 
being transmitted from outlying loca 
tions to the dispatch center through 
four gathering systems. Location of 
these gathering points and their data 
sources are indicated in an accompany: 
ing diagram. To facilitate further &* 
pansion, the equipment at each zather- 
ing point is capable of transmit'ing UP 
to 30 signals over its circuit. 


In addition to the informa: on Ir 
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Special buildings were constructed at the gate 
stations to house gas dispatch instruments. Small 
building at right is at Menomonee Falls gate station. 


ceived from the gathering systems, ap- 
proximately 40 additional pressure and 
temperature readings reach the board 
on individual circuits and are recorded. 
Economy of operation determines 


flow transmitter in gate station instrument building. 


whether a circuit is to be included in a 
gathering system or sent direct. 


Transducers 
The pressure transducers used in the 
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Typical computer module is illustrated by 
equipment in the Menomonee Falls instru- 
ment building. 


instrumentation system are of the pulse 
length and variable current types. 
Four temperature transducers are 
used in the system. Each transducer 
uses a resistance bulb as the primary 


Gas detection system signals dispatcher if air/gas mixture reaches 


predetermined alarm setting 
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Typical instrumentation circuits are illustrated by block diagram of Menomonee Falls station equipment and tie-in to dispatch center, 


element, which is installed in a well 
mounted in the gas transmission pipe. 
The transducer provides a signal output 
of from | to 5 milliamperes propor- 
tional to the gas temperature. 

A temperature transmitter and a re- 
sistance bulb are provided for the 
weather measurement station. This is a 
pulse length type transmitter and the 
signal is transmitted via telephone line 
direct to the dispatcher’s office. The 
temperature is read on a receiver in- 
stalled in the dispatch panel. 


High-Low Alarm System 
A high-low alarm system monitors 





Radio contact with field personnel allows 
dispatcher Bill Brockmann to obtain informa- 
tion and dispatch crews with minimum delay. 
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areas of the distribution system that 
are not covered by pressure measuring 
and recording equipment. If pressures 
at a specific site deviate from prede- 
termined pressure settings, an alarm 
notifies the dispatcher. This system is 
utilized in situations where temporary 
pressure problems are known to exist, 
but which will be corrected within a 
reasonable period of time. 


Customer Gas Flow 
Data System 

The final phase of the system is de- 
signed to provide gas flow information 
from the gas meters at large-volume 
industrial interruptible customers’ 
plants. This information is a basic re- 
quirement for operation under the de- 
mand-commodity form of rate. To 
effectively monitor customers during 
periods of curtailment, Milwaukee Gas 
Light is studying several different in- 
strumentation systems to provide the 
necessary flow information to the dis- 
patcher. 

In one system, a rate-of-flow signal 
generated by a magneto at the meter is 
transmitted to the multipoint receiver 
at the dispatch board. This receiver is 
capable of recording signals from as 
many as twenty-four customers on the 
same chart. It provides a visual indica- 
tion as well as a permanent record of 
the customer’s observance of a curtail- 
ment request. 

A second system under considera- 
tion is a pulse generating system that 
transmits flow information directly 
from the industrial customer’s meter to 


the remote reading index at the gas dis- 
patch center. This index, though pro- 
viding a visual readout, does not offer 
a permanent record of the customer's 
activities. Further studies are being 
made of the possibility of printing these 
readings on the teletypewriter during 
idle time or of cutting IBM cards to 
record the volumes. Such information 
would also be useful in future load 
studies. 


Instrument Buildings 

Separate instrument buildings have 
been constructed at each gate station to 
house the computing equipment and 
other instruments. Metering and regu- 
lating buildings with their extreme 
temperature conditions and _ limited 
space are not ideally suited to accurate 
operation of this equipment. The in- 
strument buildings are heated and pro- 
vide facilities for field maintenance ol 
the instruments. 


At Hartford and West Bend gate sta- 
tions, separate instrument buildings. 
located near the pipeline company 
measurement and regulating buildings. 
house the instrument system field com- 
ponents. Each location houses iwo flow 
transmitters and one static pressure 
transmitter, the computer totalizer, and 
the digital telemetering transmitter. 
The analog telemetering gathering 
equipment is located in the Milwaukee 
Gas Light Company sales office «t Wes! 
Bend. 


West Bend sales office also acts aS 
gathering point for signals from: seve! 
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jeld |ocations. These signals are fed 
into receivers equipped with re-trans- 
mitting slidewires and then into the 
analog telemetering system. 

At Menomonee Falls gate station, a 
separate instrument building located 
near the pipeline company building 
houses the gas dispatching system in- 
struments. This equipment consists of 
three flow transmitters, a static pres- 
sure transmitter, the rack containing 
the totalizer computer, the analog tele- 
metering transmitter, and the digital 
telemetering transmitter. 


At Brookfield gate station, the analog 
and digital telemetering equipment and 
the computer totalizer are housed in 
the Milwaukee Gas Light Company 
building. The balance of the instru- 
mentation equipment, consisting of 
flow and static pressure transmitters, is 
housed in a steel enclosure adjacent to 
the pipeline company building. 

At Milwaukee gate station, the in- 
strument building, when completed, 
will house six flow transmitters, a static 
pressure transmitter, a temperature 
bulb and a computer totalizer. 

Each instrument building also con- 
tains a gas detection alarm system that 
actuates a ventilating fan if the gas 
concentration in the building reaches 
one percent gas in air. The alarm sys- 
tem will cut off all power to the build- 
ing if the gas concentration approaches 
two percent gas in air. Should a shut- 
down occur, a flashing red alarm light 
on the central dispatch board will alert 
the dispatcher. 

Crews can then be directed to 
investigate the cause of the alarm. The 
light will not go out until the problem 
has been corrected. 


Automatic Odorization Control 
Another essential operation per- 
formed by the gate station computing 
equipment is automatic odorization 
control. A varying electrical signal from 
the computer totalizer accurately pro- 
portions the odorant to the amount of 
natural gas flowing through the station. 


System Designed For Future 
The entire instrumentation system 
has been designed to provide functional 
operation under today’s conditions and 
| still be adaptable to future expansion 
of the company’s distribution network. 
When siich expansion occurs, it is an- 
| Ucipate’’ that an automatic dispatching 
| chnique, utilizing electronic com- 
| puters fr load programming and direct 
| Control of gas distribution, will be 
heeded 
The dispatcher will then become a 
high-ley | monitor, most effective 
under 1ergency conditions, and not 
be dire: (ly involved in routine opera- 
llonal ..\justments and decisions. The 
System . so designed that such a com- 
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Dispatch board contains 64 miniature strip-chart recorders (32 on each side); a multi- 
point receiver (top, center) capable of recording signals from 24 large-volume industrial 
interruptible customers’ meters; a teletypewriter on which data printout is made; and bull's- 
eye lamps for the remote alarm system. 


Dispatcher at work, as viewed through the glass wall. Visitors can observe dispatch opera- 
tions without disturbing personnel. A tape recording describes the operation for visitors. 
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Rear view of dispatch panel. Equipment in the instrument racks 
include: |) Digital clock; 2) Telemetering receivers; 3) Programmer; 
4) Power supplies; 5) Alarm transmitter. 


puter may be installed with minimum 
obsolescence in the present system. 


New Dispatch Center 

In accordance with gas dispatch’s 
new role, the dispatch center has been 
relocated in the company’s main office 
building to bring it closer to other de- 
partments with which it works closely. 
The dispatch board consists of four 
large panels. The two center panels con- 
tain 64 miniature strip-chart recorders, 
a multipoint receiver, a teletypewriter, 
and bull’s-eye lights for the remote 
alarm system. All recorders, indicating 
lamps and system maps are face 
mounted. 

An instrument rack in the rear cen- 
ter of the panel mounts the telemetering 
receivers and associated power sup- 
plies; the “fault finding alarm” trans- 
mitters, receivers and associated power 
supplies; the programmer and digital 
clock used in conjunction with the digi- 
tal telemetering system; and the bridge 
power supplies for the recorders. 

The teletype printer is located in the 
center of the dispatch board and is 
slide-mounted to facilitate changing of 
paper rolls. One digital telemeter trans- 
mitter, mounted in the rear instrument 
rack, supplies information to the 
printer. A time-interval switch, 
mounted near the dispatcher’s control 
desk, permits selection of information 
printout on 5, 15, 30 or 60-minute 
cycles. 

High and low pressure alarm lamps 
are located below the 24 point strip 
chart recorder. Three sets of 2 lamps, 
one high and one low pressure, are 
active. A fourth set is presently spare. 
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The outside panels display colorful 
graphic maps of Milwaukee Gas Light 
Company’s service area and its gas 
transmission and distribution piping. 
These maps are installed on panels that 
eventually are expected to be needed 
to mount equipment necessitated by 
the system’s growth. 

A glass wall on one side of the dis- 
patch office allows visitors to view the 
instruments on the board without dis- 
turbing the dispatcher. A tape record- 
ing has been mounted near the 


transparent wall so that visitors can 


hear about the entire operation bj 
simply pushing a button. 


To aid the dispatcher in load fore- 


casting, Milwaukee Gas Light Company 


has contracted for weather forecasting 
service from the U. S. Government 
Weather Bureau and an independent 


meteorologist. 

For the company’s 270,000 cws- 
tomers, accurate load forecasting an 
improved gas supply control provid 
assurance of continued good service. 

x et 


Former gas dispatch facilities were installed in 1949. Rapid growth of company distribu 
tion system and impending introduction of a demand-commodity rate made these facilifie 
inadequate. 


AMERICAN GAS JOURNAL, May, 196 





tO OL 
peak 
ing < 
and | 
facec 
of th 
plant 
insta! 








"S$ Can 
yn by 


| fore- 
npan} 
-asting 
iment 
>ndent 


) CUS- 
g and 
rovide 
“Vice. 
ket 


jistribu- 
acilities 


1960 


THE ECONOMIC SIGNIFICANCE OF 
LIQUEFIED NATURAL GAS 


Michael Anuskiewicz, Assistant Chief Engineer, The Brooklyn Union Gas Company, Brooklyn, New York 


No ONE WILL QUESTION THE FACT that the advent of nat- 
ural gas revitalized the gas industry on the eastern seaboard 
during the past decade. It brought to a halt the costly 
postwar production plant expansion programs, materially 
increased capacity of distribution systems, and in some 
measure at least brought stability to the price of gas. 

The over-all result was the availability of a premium fuel 
to our customers at a cost competitive with other fuels. The 
peak shaving requirement associated with the ever increas- 
ing acceptance of gas for domestic house heating became 
and will continue to be the major problem many of us are 
faced with today. This discussion covers the development 
of this problem, the possible place of a liquefied natural gas 
plant in the picture, and some of the problems such an 
installation would pose. 

The effect of natural gas on The Brooklyn Union Gas 
Company provides a typical case history of the growth of 
the peak shaving problem. 

Natural gas was first received in Brooklyn early in 1951 
inthe amount of 70,000,000 cu ft per day of firm contract 
and was used primarily for reforming and as enrichment 
in the production of a 537 Btu sendout gas. Upon assurance 
by our supplier that a second line entering the New York 
City area would be provided and that their system was ade- 
quately interconnected with other pipe lines, the company 
proceeded with conversion to natural gas sendout in 1952. 
Simultaneously, the water gas plants were converted to oil 
gas, so that, together with an existing LPG-air installation, 
we had a production capacity of 119,000,000 cu ft of high 
Btu gas. With our natural gas supply, we therefore had 
189,000,000 cu ft available daily—a very comfortable 
position to be in going into the winter of 1952-53 — our 
first on natural gas — with the sendout for a zero day esti- 
Mated at 146,000,000 cu ft. With only 14 per cent of our 


What does LNG mean to the gas industry? Liquefied 
Natural gas is available today and is being successfully 
utilized in Great Britain. Feasibility of large storage tanks 
been proven in the U. S. There is no great mystery 
- are there really unusual technical problems involved 
designing and building the necessary plants. Biggest 
tion is economic utilization ... fitting LNG into the 
sent scheme of domestic gas distribution operations. 
(is two-part article, adapted from presentations made 
1e authors at the 1960 A.G.A. General Management 
nierence in Pittsburgh, are details on how LNG can 
tilized, the processes and equipment used, and data 
a ing to costs. 
A limited number of reprints of this article are avail- 
ale to readers of AMERICAN Gas JOURNAL. Only one 
'y per customer, please! To obtain a copy, circle 
». 1 on the Reader’s Ready-Reply Card in this issue. 
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annual firm sendout attributed to house heating, it may be 
seen from our monthly load curve that we had no particular 
load factor problems. 

In the midst of conversion we filed the first of our rate 
decreases for space-heating, and at the same time instigated 
an aggressive sales campaign that we are still pursuing. 

Results during the intervening years have been very satis- 
factory to all concerned — our customers, our stockholders, 
our employees, and, undoubtedly, to our suppliers. 

Increased space heating sales increased our peaking prob- 
lem. But with proper foresight a series of steps have been 
taken that have permitted us to more than hold our own. 
Chronologically, they may be listed as follows: 

1. In 1952 we signed our first interruptible customer — 
the Kent Avenue Power Plant of the New York Transit 
Authority. 

2. In early 1953 we filed an interruptible rate for other 
large volume service. This rate requires a minimum daily 
use of 750,000 cu ft, with the rate competitively adjusted 
to variations in the price of Bunker C oil. 

3. Later in 1953 we filed a revised off-peak rate to per- 
mit the acquisition of seasonal firm summer load. 

4. In autumn, 1954 we received delivery of our first stor- 
age gas from Transcontinental from the Oakford Storage 
Field. 

5. In 1955, we started sales of interruptible gas to Con- 
solidated Edison and Long Island Lighting Company for 
use in power generation. 
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6. In 1955 we acquired a new supplier — Tennessee Gas SATURATION of ONE and TWO FAMILY 




































































Transmission Company — providing additional firm gas GAS HOUSE HEATING MARKET z. 

and an equivalent daily amount of storage gas. 1953-1959 TOTAL POTENTIAL \ARKE] x 
7. In 1957 the Kings County Lighting Company and the 1 AND 2 FAMILY STP \CTuRES , y 
New York and Richmond Gas Company were consolidated | mp 
with Brooklyn Union. This provided direct access, through | To t 
Staten Island, to a third supplier — Texas Eastern. Both | All 
firm and storage service are now also received from this aay 
source. | 225,000 h vi 

8. In 1959 we contracted for additional storage from ge So i 
Transcontinental, this time from the Leidy Storage Field. + 3 

9. Also in 1959 the Brooklyn Borough Gas Company : | 298 00 =. 
was consolidated with Brooklyn Union, thus making the & eo : 
parent company the sole supplier for Brooklyn. Al 

What has all of this done to our load factor? Figures 2 | 230,000 we 
through 6 graphically show what has occurred. In Fig. 2 is | : bl 
shown saturation of one and two family gas house heating a 
market. Fig. 3 shows firm gas sales by classes of customers 299,400 » be 
for the period of 1953-1959. Fig. 4 shows our growth in | ft for 
number of space heating customers in the same period, Wi 
while Fig. 5 compares natural gas supply and plant capacity 303,200 pean 
with estimated maximum day sendout during the 7-year poe 
period. Fig. 6 relates sources and disposition of gas supply ns . 
by months for 1959. 338,90 ae 

have 
Looking Ahead 20,000 30,000 40,000 $0,000 60,000 70,000 80,000 90,000 100,000 110,000 rema 

Before going into the future, let us then summarize where HEATING CUSTOMERS Th 
we stand today. To meet an estimated 380,000,000 cu ft 8 am: 
sendout on a zero day this winter, we have had 432,000,000 a 9 
cu ft available, consisting of 190,000,000 cu ft of firm nat- It 
ural gas, 115,000,000 cu ft of storage gas, and 127,000,000 tity c 
cu ft of plant production. While daily plant production the te 
capacity initially was actually greater than our daily natural As 
gas receipts, it is becoming a less significant segment year lique 
by year. Our 18 large volume interruptible customers have cu ft 
done much to fill in the summer valley, but we have run FIRM GAS SALES tion 
out of eligible prospects. Lane 

That is the picture as we face the future. How do we by INDUSTRIAL a tot 
meet the increasing demand? 1 ; 

Over the next ten years we foresee an annual increase of creche tc ancerauaaaiis a Soe Initi 
40,000,000 to 50,000,000 cu ft in our zero day require- 1953-1959 [7] RESIDENTIAL HEATING W 
ment. In spite of probable increased off-peak sales, the daily RESIDENTIAL close 
summer increase increment will be relatively minor and, BILLIONS OF CUBIC FEET ae 4 
therefore, increased firm gas commitments should also be " ities 
low. They would be more affected by the amount of gas that tions 
may have to be returned to some form of storage. ™ to hy 
Weather Trends Affect Storage “ 7 Pi : 

When one starts talking about storage gas, a new factor Yt fied 
must be taken into consideration. In the old manufactured ad — whic 
gas days if production facilities were adequate to meet the LW Yyy Ther 
maximum day, it did not matter too much how many such TS to th 
days there were during the winter, and the higher the degree "BY: YY of s¢ 
days the more gas was made that year. But, with storage, 23 —_ ane mall 
there is a winter quantity to be considered as well as a daily oo shou 
quantity — and once that is gone there is no more. 24 bes the | 

Of course, if we had a normal or average winter each TI 
year, suitable and most economical means of meeting the foun 
load could be easily developed. But we are dealing with an capa 
element that reminds me of the University that advertised to n 
about a new summer short course in accounting — for ry Sets, 
women. Among the applications there was a short note V7 ques 
written in a firm male hand which said simply, “Sir — there Wj 40,0 
is no accounting for women!” V , The 

There is no accounting for weather. Many of us in the By prot 
northeast design for a maximum sendout on a zero day — ‘ Y of 4 
even though we only have one about every 10 years. Yet L Y to re 
we get them — and must meet them. In the New York area LL Zi It 
we have a normal winter totalling 4750 degree-days, yet 1956 1957 1958 he: with 
we must be able to meet a winter such as 1933-34 that had : casas e cost! 
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5817 degree-days. These happen even less frequently, yet 
we could get a winter such as in 1917, which was consider- 
ably more severe. Fig. 7 relates our degree-day trends for 
the period of 1899 to 1959. 


To Use or Not To Use LNG 

All of these facts are being taken into account in our 
study of the possible use of liquefied natural gas for peak 
shaving. We must have daily capacity that is very seldom 
used and, likewise, a seasonal capacity to meet our design 
winter. The economics, however, must be based on a normal 
winter. We also know that it will take a number of years 
to plan and build a plant — several more years to utilize 
it to capacity. We therefore are making a study of the winter 
of 1966-67 to examine the economics of our peak shaving 
problem. 

The probable zero day sendout for 1966-67 is estimated 
to be 700,000,000 cu ft, contrasted to the 380,000,000 cu 
ft for this winter. 

We have already made commitments for increased re- 
ceipts of firm and storage gas over the next few years and 
contemplate other additions. We also plan on demolition 
this summer of the small production plant acquired in the 
Brooklyn Borough consolidation. As part of the study we 
have also considered the retirement of the older of our two 
remaining plants. 

The net result after taking the above factors in account 
was a deficit in the daily requirement of 150,000,000 cu ft 
in 1966-67. 

It has been assumed that storage gas with a winter quan- 
tity of 50 days of daily capacity will still be available, under 
the terms of our presently most favorable contract. 

As a starting point, we have estimated the cost of a base 
liquefaction plant — having a liquefaction rate of 6,000,000 
cu ft per day, storage of one-billion cu ft, and a regasifica- 
tion rate of 150,000,000 per day — at about $12,000,000. 
Land, connecting mains, and other facilities would result in 
a total cost of $16,000,000. 


Initial Study Shows Promise 

We have just completed the first set of data that has dis- 
closed a number of interesting and, in some ways, disturb- 
ing facts. We have become aware of some of the ramifica- 
tions of the problem, and realize that practical considera- 
tions may require compromising what has been calculated 
to be the most economic operation. 

In this first run-through, we initially had to determine 
the sequence of oil-gas production in relation to use of lique- 
fied natural gas storage. We have six Hall oil-gas sets, in 
which we normally use a reduced crude oil for gas making. 
There was no question that these sets should be used prior 
to the liquid storage. The balance of our equipment consists 
of so-called “bottom burner” oil-gas sets in which we nor- 
mally use #2 fuel oil. Our first study indicated these sets 
should also be used before the liquid storage, as this reduced 
the liquefied gas storage requirements. 

This. of course, is fine for a normal winter, but it was 
found that for a severe winter we would have adequate daily 
capacity, but in the course of the season would be required 
0 make over 3-billion cu ft of oil-gas on the Hall oil-gas 
sets, and about 1% -billion cu ft using #2 fuel oil. It is very 
questionable whether we could obtain the more than 
40,000 000 gal of reduced crude oil that would be required. 
The pi obable solution would be the use of what would 
Probab 'y be a poor grade oil at a premium price or the use 
of #2 uel oil. Thus it may be seen that it will be necessary 
(0 rean lyze our economics because of this situation. 

Tt W.s also found that meeting of the full capacity deficit 
with contract underground storage gas would be extremely 
costly or a normal winter. Likewise, the use of liquefied 
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natural gas for the full volume increased storage tankage 
costs and thereby over-all cost. 


Developing An Economic Balance 

The next obvious step was to develop the most economic 
balance between the two methods. 

This resulted in a plant having an initial liquefaction rate 
of 3,000,000 cu ft per day, 500,000,000 cu ft storage, and 
a regasification rate of 125,000,000 cu ft per day, to be 
supplemented with a daily deliverability of 25,000,000 cu ft 
of purchased storage gas. The total cost of such a plant 
(Fig. 8) is estimated at about $11,000,000. 

This combination would result in an annual capacity cost, 
with no usage, of $2,671,610, compared with $4,180,000 
if it were all purchased underground storage or with 
$2,850,000 if it were all liquefied storage. 

Such an operation would confront the systems supervisor 
with a major problem. As an extreme, if we had a cold 
November or December, should he save his liquid and 
underground storage and make the maximum quantity of 
oil-gas and then perhaps be left with full stocks in storage 
if the rest of the winter was moderate? 

It will be necessary to develop detailed schedules to pro- 
vide a guide for day to day operations. It is our hope that 
by that time we can perhaps program some of the dispatch- 
ing problems for solution by an electronic computer. We are 
still afraid, however, that it may be necessary to build in 
some kind of a crystal ball among the transistors. 


Gas Liquefaction Plant 

With respect to the liquefaction plant itself, we hope we 
will not disillusion anyone when we say that there is no 
great mystery nor are there any unusual technical problems 
in its design or operation. There are at least a half dozen 
firms ready to design and build such a plant on a turn-key 
basis. The refrigeration cycle used is dependent upon the 
size of plant and, as in all process plants, an economic bal- 
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ance must be developed between the extent of automation, 
manpower, and horsepower requirements. 

Tankage for liquid storage poses the greatest problem 
in view of the space requirements. With the tremendous 
advances in the field of cryogenics in recent years, tank 
design itself is no problem. Use of aluminum or stainless 
steel provides a safe vessel for the liquid at —260 F. Test 
work is also under way to determine whether a 9 per cent 
nickel steel would be equally suitable. This again is relativel) 
simple design when one is aware of what is now being done 
in the storage and transport of liquid oxygen, nitrogen and 
even hydrogen. 

We are talking of multiple tanks in a farm that must be 
adequately diked and protected. The plant and farm must 
be at a reasonable distance from residential or other occu- 
pied areas — but certainly the site does not require the 
isolation of a White Sands Proving Ground. Land for loca- 
tion of the plant will present a problem, because of the 
building situation in New York City, but one which we 
feel we can solve. 

The final phase in the operation — vaporization of the 
liquid — is again a matter of heat exchange to return the 
liquid in the form of gas to our system. 


Another advantage of liquefied gas storage exists in our 


case because all of our natural gas enters the western end 
of our territory. A storage plant at the other extreme or 
even midway would result in substantial reduction in further 
needs for high pressure transmission mains within our area. 


Much Study Remains To Be Done 

As you can see, we have done considerable work on this 
project. More remains to be done before a final decision is 
made as to how we will proceed. We must further explore 
the various ramifications that have developed thus far. We 
hope to complete our studies in the next few months. 

We cannot ignore the fact that even though a liquefied 
gas plant gives us a limited number of days supply — only 
four in our first study — the annual cost per year of such 
capacity is under $15 per Mcf — compared to our existing 
purchased storage gas contracts which range from $28.87 
to $48.63 per Mcf per year, assuming no use. We have 2 
considerable amount of latitude to come up with a balance 
that should be practical and economical. 

It will then not be too soon to start on the next phase — 
for, in looking forward to 1969-70, we estimate our Zero 
day sendout will be up to 845,000,000 cu ft. 

We will be very happy if some one finds an underground 
storage area closer to us than the present western Pennsyl- 
vania fields. Long transmission lines to a storage ficid used 
a relatively few days per year are not conducive to low peak 
shaving costs. 

(Continued on Page 30) 
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THE ECONOMIC SIGNIFICANCE OF 








LIQUEFIED NATURAL GAS 





A. Russell Young, Vice President, Constock-Pritchard Liquefaction Corporation, Kansas City, Missouri 


THIS PRESENTATION, primarily, sum- 
marizes our conclusions and brings up 
to date results of the past year’s activ- 
ities in the liquefaction and storage of 
natural gas. No fundamental changes 
in basic designs or economic thinking 
have occurred since presentation of a 
previous report on the “Economics of 
Liquefied Natural Gas for Peak Shav- 
ing’ was made in May 1959, at the 
AG.A. Production Conference in 
Rochester. 

It must be noted, though, that costs 
included in that report were accurate 
at the dates prepared and have been 
reconfirmed in the past year, but fu- 
ture uses of such costs must always in- 
clude an adjustment figure to accom- 
modate the continuing rises in costs of 
materials, services, and labor. Such 
cost rises have been about 4 to 5 per- 
cent per year in the gas distribution 
industry. 

Gas transmission investment costs 
will also increase in the future in line 
with other rising costs. Present invest- 
ment costs for future gas pipeline sys- 
tems transporting gas 1200 to 1400 
miles to market currently require yearly 
fixed or demand charges of approxi- 
mately $75 per Mcf. 

In spite of these increased costs, 
there has been and still is a continued 
growing demand for natural gas as a 
fuel. All factors still indicate the gas 
distribution utilities, for the present, 
must keep increasing their firm gas 
from the transportation companies a 
minimum of 5 percent per year — in 
addition to developing other means of 
meeting greater increases of peak day 
demands. 

There have been numerous inquiries 
a to the possible cost of obtaining 
liquefie’ natural gas by ship for meet- 
ing thes: future loads. Even as base load 


fas, all igures that we have assembled 
Start at -.70 per Mcf and go up as the 
load factor decreases. The United 
States, ith its economical intercon- 
hecting pipeline systems, is a good 
Many ). ars from having to import gas 
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FIG. |. Gas sendout as percent of peak load (average of seven utilities). 


As storage is the major portion of 
the peak shaving plant investment, a 
study of average and severe winter 
system peaks and frequencies is neces- 
sary. Fig. 1 shows the gas sent out as 
percent of peak loads and volume re- 
quirements of such peaks. 

The right hand curve shows cumu- 
lative days of peak daily rates exceeding 
any percentage of the peak. The left 
hand curves show the total yearly vol- 
ume of gas required to shave any peak 
percentage expressed in days of stand- 
by in multiples of peak volume shaved. 
This is separated into average winter, 
severe winter (which is about double 
the average), and the solid line curve 
between the two as a rough medium for 
storage required. This is an average 
starting point for any gas distribution 
system load study, but each _ utility 
must review its own actual load and 
peak frequency experience. 

As an example, if 35 percent of a 
system’s peak demand is shaved, the 
total volume reading from the curve 
would be the 35 percent quantity times 
6 days for the average winter and 12 
to 13 days (times the 35 percent quan- 


by ships from South America or other 
far off countries. 

For meeting “peak gas” loads, addi- 
tional supplies will be needed in the 
very near future. However, we will un- 
doubtedly first use our existing system 
to fuller advantage, including summer 
filling of underground storage; off-peak 
removal and storing of heavy hydro- 
carbons such as ethane, propane, and 
butane, and then use complete natural 
gas liquefaction for winter peak 
shaving. 

Many gas distribution systems show 
approximately a 50 percent load fac- 
tor. Quite often included in this average 
rate, however, are low revenue inter- 
ruptible sales. Current oil surplus prob- 
lems may mean future rate difficulties 
on these interrupted gas sales. A 30 
percent load factor is a conservative 
and reasonable basis for the considera- 
tion of higher saturation incremental 
growth. With a 30 to 50 percent load 
factor, it is evident that considerable 
growth of firm gas sales can be obtained 
under ekisting gas supplies if the load 
can be averaged out by some form of 
peak shaving. 
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FIG. 2. ECONOMICS OF PEAK SHAVING WITH NATURAL GAS 
50,000,000 SCF/day 250,000,000 SCF/day 500,000,000 SCF/d2, 
(25-30% peak shaving) (35-40% peak shaving) (35-40% peak shav Pr 
2 MMISCF /day into 13 MMSCEF /day into 26 MMSCF/day in 
400 MMCF storage 2500 MMCF storage 5000 MMCF storag 
INVESTMENT =” =a $6,000,000 $27,500,000 $52,000,000 
—— Ki 
Charges of 15% for depreciation, 
interest, taxes, insurance, etc. $ 900,000 $ 4,130,000 $ 7,800,000 
Maintenance 30,000 110,000 205,000 
Supervision 20,000 : 50,000 
Fixed operating & tank refrigeration 4 
costs (minimum crew) 80,000 150,000 275,000 
Total fixed costs/year $1,030,000 $ 4,420,000 $ 8,330,000 
Severe winter volume capacity, MMCF 475 3250 6500 
Average winter volume required, MMCF 200 1500 3000 
Total yearly gas peak shaved, MMCF 255 1800 3600 
(Assumed 1 severe in 5 years) | 
Gas liquefaction vaporization 70,400 295,000 466,000 
* Total cost peak load gas service/year $1,100,400 $ 4,715,000 | $ 8,796,000 
Equivalent demand cost | $22.00/M $ 18.75/M I $ 17.60/M 








* Commodity cost gas not included 








tity) for the infrequent severe winter. 
Although probably not used once in 
10 or more years, the “severe” winter 
conditions determine the total volume 
of stand-by gas that must be available 
to assure meeting the peak — thus set- 
ting the storage volume. 

Oil or gas fields in the market areas 
that have been converted to gas storage 
field operations have been quite suc- 
cessful. Naturally, when available, 
they would be more economical and 
would be used before other forms of 
storage requiring construction of stor- 
age containers. Unfortunately, most of 
such storage fields are a long way from 
the distributing markets. Generally, 
such projects are major initial invest- 
ments and as loads increase they prob- 
ably will become 100 to 150 day 
“Winter Base” load gas instead of peak 
shaving, which we are thinking of in 
terms of 7 to 15-day peak gas supply. 

The utilization of LPG, such as pro- 
pane and butane, stored for vaporiza- 
tion and diluted with air to meet peak 
loads, should be a part of any distribut- 
ing system’s future design. Nearly all 
of the major utilities have some pro- 
pane-air capacity, but the problems of 
interchangeability and gravity limits its 
use. 

We believe the fluctuating price situ- 
ation on propane and uncertainty of 
delivery, except on contract continuous 
use basis, is not going to improve from 
the gas utilities’ standpoint. New pro- 
pane markets are growing very rapidly 
in foreign and isolated areas, and cur- 
rent warm winter “apparent surplus” 
supplies of propane in the United States 
are misleading. Many gas utilities who 
have been favored with these dump 
surplus propane supply prices may find 


28 


their average cost doubled shortly. 

Fig. 2 presents a quick summary of 
the economics of peak shaving with 
liquefied natural gas. As we are substi- 
tuting peak shaving gas for additional 
contract “demand” gas, we have sum- 
marized our total average yearly in- 
vestment and operating costs for the 
average year into an EQUIVALENT “DE- 
MAND Cost.” The larger plants reflect 
the most economy because of fixed 
costs and operating labor. This $18 to 
$22/M yearly “demand cost” compares 
with transmission pipeline demand 
rates of $50 to $75 per Mcf. 

Current progress and development 
in gas liquefaction and storage have 


been carried on very rapidly in the past 
few years. The Constock International 
Methane, Ltd., a joint venture of the 
Continental Oil Company and the 
Union Stock Yard and Transit Com- 
pany of Chicago, has recently obtained 
a new partner in Royal Dutch Shell. 
with the resulting change of name to 
Conch International Methane, Ltd. 
Their plans go far beyond peak 
shaving and their research, design, and 
test operations are scaled to the large 
volume movement of liquid methane 
by ships. The barge mounted lique- 


faction unit operated by Constock since § 


1956 at Lake Charles, Louisiana, 1s 
obtaining valuable design and operating 
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FIG. 4. PROPERTIES OF LIQUID HYDROCARBONS 








Density, Ib per gal Gross heating value 














so Molecular Freezing Density ratio SCF per = 
Compound weight point, F @ 60 F @ —260F  —260F/60F gal @ —260F Btu/Scf Btu/gal @ —260 F 
CH, 16.0 —296.5 y Dn 3.55 1.42 84.09 1,012 85,100 
CoH 30.1 —297.9 3.11 5.20 1.67 65.48 1,783 116,700 
— C3Hg 44.1 —305.8 4.22 5.90 1.40 50.71 2,557 129,700 
\-CaHi0 58.1 —255.3 4.69 6:17 1.32 40.25 3,354 135,000 
N-CaHy0. 58.1 —217.0 4.86 6.23 1.28 40.64 3,369 136,900 
1-CsHi2 72.1 —255.8 5.20 6.50 1.25 34.17 4,001 136,700 
N-CsH12 72.1 —201.5 5.25 6.54 1.25 34.38 4,009 137,800 
OS ee 86.2 —139.6 5.53 6.65 1.20 29.24 4,756 139,100 


* Apparent density of dissolved methane. 


data. This unit is supplying liquid me- 
thane for the “Methane Pioneer,” a 
ship jointly owned by the British Gas 
Council and Constock International 
Methane Ltd., which is satisfactorily 
making regular deliveries of liquid 
methane to the British Gas Council’s 
Canvey Island plant on the Thames 
River near London. 

At both Constock’s Lake Charles, 
Louisiana, terminal and the British Gas 


Chicago Bridge & Iron Company has 
built over 25 of this type tank since 
1954. 

The size of natural gas liquefaction 
and storage plants will affect invest- 
ment costs more than either various 
processes for liquefaction or storage 
design. Increased inlet gas pressures 
help liquefaction as indicated by tem- 
perature-pressure relationship of nat- 





separate main component parts with 
corresponding average incremental in- 
vestment costs: 


1. General plant facilities, includ- 
ing office, warehouse, grading, 
fences, road, auxiliary and utility 
equipment common to all size 
plants, varying in cost from $1,- 
000,000 to $2,000,000. 
























































past ural gas (Fig. 3). The richness of gas 
‘onal Council’s Canvey Island plant, 100 into storage also has a large effect on 2. Gas liquefaction facilities vary- 
‘the MM scf of liquefied methane storage plant costs due to increased Btu per ing as to gas inlet pressure and 
the @ has been installed. These are flat bot- gallon of richer gas, requiring less rate; average cost in 1960 for 
‘om- § tom, dome roofed, double walled tanks storage volume as shown by the low 140 psi, 1000 Btu natural gas is 
ined @ Operating at minus 259 F and atmos- temperature properties of liquid hydro- $260 per Mcf. 
shell. pheric pressure. Inner tanks are alu- carbons, (Fig. 4). 
1¢ t0  Minum and outer tanks are carbon Schematic of a liquefied natural gas 3. WVaporization— delivery facil- 
td. steel. Including the Lake Charles tank, peak shaving plant, Fig. 5, shows the ities varying as to pressure and 
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volume average in 1960 costs 
about $8 per Mcf. 


4. Liquefied natural gas storage, 
based on multiple of 200,000,000 
scf equivalent storage each, in- 
cluding necessary vent vapor 
recovery and re-liquefaction fa- 
cilities (approximately 300-bhp 
refrigeration per tank) costs 
about $7 per Mcf. 


Considerable time has been spent 
studying methods of possible reduction 
in these costs. General plant facilities 
may vary some, but primarily this plant 
location should be in a remote area 
with preferably 600 ft clearance around 
tankage. Sufficient facilities should be 
included to maintain tank refrigeration 
during storms or other interruptions. 

Liquefaction facility costs will be 
less for higher pressure feed gas as the 
gas is liquefied at higher temperatures 
under higher pressures. Size of the 
plant has a large varying effect on gas 
liquefaction investment since the nor- 





mal required rate is low due to usual 
200 days available for summer filling. 

Storage is the major investment item. 
Currently, various storage designs are 
being investigated and tested including 
use of 8% nickel-steel inner tanks; 
aluminum and nickel inner tanks buried 
in pre-stressed concrete outer tanks; 
aluminum and nickel steel tankage in- 
stalled in rock caverns, and uncon- 
tained liquid methane stored in rock 
caverns. 

Each of these will have to be 
evaluated in detail to determine their 
ultimate worth. 

Of the above schemes, the presently 
used aluminum inner tank, enclosed in 
3 ft of insulation with the carbon steel 
outer tank as supplied, erected, repre- 
sents about $3.50 per Mcf or half of 
the $7.00 per Mcf total installed costs. 

Most of the proposed schemes, such 
as uncontained storage in rock caverns, 
will show a reduction in the container 
cost, but will show an increase in other 
facilities required for a complete tank- 
age installation which includes recom- 


pression and liquefaction of heat eak 
vapors, piping for injection and \ ith- 
draw, etc. The most favorable of «uch 
possible storage schemes on average 
typical plants does not show a otal 
plant investment saving of over 15 
percent, and it is recommended ‘hat, 
for the present, costs be evaluated 
on proven design and equipment irom 
costs as shown in Fig. 5. 

It should be emphasized that liquefied 
natural gas storage is not for the small 
distributing utility because a minimum 
size plant will cost in the $3,000,000 
range. Sufficient size site or remote area 
is necessary regardless of the type of 
storage used. 

Materials, equipment and designs 
must be selected from the standpoint 
of good conservative engineering stand- 
ards and not because they are cheaper. 
Even with this necessary conservative 
approach to the problem, natural gas 
liquefaction and storage offers an eco- 
nomical means of meeting these costly 
short peaks, permitting substantial rev- 











(Continued from Page 26) 

Some years ago we made an investigation into the possi- 
bility of finding suitable formations on Long Island for 
aquifer storage. The results did not appear sufficiently 
promising to continue with the work. 

It would then appear that, aside from additional incre- 
ments of pipeline gas, additional liquefied storage plant 
will still be very much in the picture. I am sure we will also 
have to take into consideration use of additional LPG for 
the top step of our maximum sendout, for by that time we 
will be able to use a relatively substantial amount without 
materially affecting the interchangeability of the gas and, 
consequently, our customer relationships. This could very 
well lead us to consideration of cavern storage of propane or 
butane for this purpose. 

In the field of transport of liquefied natural gas, the gas 
industry is familiar with what has been done and is being 
done by the British Gas Council and Constock in the trans- 
port of liquefied natural gas to Great Britain. The feasibility 
of large storage tanks has been proven in the Lake Charles 
installation and on Canvey Island in the Thames Estuary. 
We presently have adequate valley gas to meet our imme- 
diate requirements for storage. It would certainly be to our 
advantage, however, to have our facilities adjacent to water 
borne transportation. If at some future date we can purchase 
liquefied domestic or foreign gas at a lower cost we must 
be willing to listen to and act upon such an offer. 


An Era of Change and Challenge 

This is a challenging era. For us it has been such a short 
step from gas produced by sweat and toil and heats to 1500 
F with noise and busy confusion — to the present com- 
pressor stations with polished floors, sound proofed city gate 
stations that are operated from miles away, and gas stored 
as a liquid at —260 F in aluminum or stainless steel tanks 
with overcoats. 

Today, huge amounts of money are riding on the deci- 
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enue growth under existing gas supplies. 
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sions for future gas supplies. There has never been a time 
when more careful analysis and correct and precise infor- 
mation were required. It is definitely a period during which 
it will be necessary to “think of the moon” so to speak — 
but with feet well grounded in the financial realities. The 
challenge of the potential load is there. If we can kee? 
our minds open and our pencils sharp, we will mcet the 
challenge. eet 
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AQUIFERS for Underground Natural Gas Storage 


2 Criteria for selection; geology, lithelogy, economics 


Joseph A. Kornfeld, Natural Gas Consultant, Tulsa, Oklahoma 


ENGINEERING, GEOLOGIC AND ECONOMICS FACTORS EM- 
PLOYED FOR SELECTION OF AQUIFERS for underground 
natural gas storage service are discussed in this second in- 
stallment. These basic factors are the criteria for the deter- 
mination of feasibility of conversion of underground folder 
aquifers and are arranged as follows: 

A. Strategic location. 

B. Economics feasibility. 

C. Aquifer characteristics. 

D. Reservoir performance characteristics. 


Strategic Location 

Importance of aquifer storage to the gas distribution 
industry is related to the wide occurrence of aquifers in most 
of the drainage basins of the nation. (See Fig. 1, Principal 
Drainage Basins of the United States.) 

These aquifers, where found under structural and geo- 
logical conditions of adequate closed anticlines or domes, 
can serve as a reservoir site for an underground natural-gas 
storage reservoir, into which gas can be pumped during 
seasons of low market demand and withdrawn during sea- 
sons of peak-day and high market demand. Thus these 
natural, buried water-filled folds have served the gas utilities 
near major metropolitan areas, since many of these great 
population concentrations are not situated near depleted oil 
and/or gas fields that might be converted to underground 
storage service. 

The striking observation drawn from these economically- 
practical, geologically-sound, industry-proven aquifers that 





EpITOR’S NOTE: This installment is 
the second in a series of four engineer- 
ing articles on “Underground Natural 
Gas Storage in Aquifers” that is being 
presented each month as part of AGJ’s 
continuing educational-refresher series 
on natural gas and gas distribution 
operations. 

The first installment, which appeared 
in the April 1960 issue, analyzed the 
need for gas storage, types of storage, 
and history of aquifers. This install- 
ment covers criteria for selection of 
aquifers, geology, lithology, and eco- 
homics. Remaining installments will 
Cover facets of aquifer storage as fol- 
lows 

3: Drilling, logging and comple- 
tion of input, output, and service 
facility wells. 

4: Performance data of aquifer-type —— 
natural gas storage reservoirs; 
use of tracers in remedial opera- 
tions. 
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have been placed in service near major metropolitan areas 
such as Chicago, St. Louis, and Des Moines, is that gas 
storage departments of these same gas distribution com- 
panies and/or their suppliers are already searching for 
additional major reservoir sites situated adjacent to their 
pioneer projects. 

For example, Natural Gas Storage Company of Illinois, 
a subsidiary of Peoples Gas Light and Coke Company, the 
major gas distribution company in the Chicagoland area, 
and operator of the vast, successful Herscher Dome storage 
project, is studying an aquifer prospect near Mahomet, lying 
between its present Cooks Mill and Herscher facilities. 

Another aquifer reservoir site in the Chicago area is being 
studied by Northern Illinois Gas Company northeast of its 
Troy Grove, Illinois pilot project between Mendota and 
LaSalle, Illinois, which has been in operation since July 23, 
1958. 

In the vicinity of its pioneer aquifer project at Florissant, 
only 16 miles north of the center of greater St. Louis, 
geologists of the Laclede Gas Company are surveying an- 
other aquifer reservoir site in the St. Peter sandstone forma- 
tion. Again in the same metropolitan area, Mississippi River 
Fuel Corporation is surveying a possible aquifer site south 
of St. Louis. 

Thus, these examples demonstrate that the principal 
factor in selection of an aquifer reservoir site takes into 
consideration: 

1. Proximity to major metropolitan cities of concen- 

trated domestic demand; 


2. Proximity to main-line terminals serving these. areas 


v4 a ‘ 





FIG. 1. Principal drainage basins of the United States are delineated by the 
heavy boundary lines. Each natural area shown is covered by the 18 annual volumes 
on surface-water supply published by the U.S. Geological Survey on ground water 
and aquifiers. 


(Map Courtesy U.S.G.S.) 
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of large-magnitude gas markets in areas of high popu- 
lation densities; and 

3. The rate of population growth which will influence 
the future of that gas market and other economic 
factors which will influence the permanence of that 
gas market, such as availability and price of com- 
petitive fuels. 


Economics Feasibility 

Second principal factor relating to feasibility of aquifers 
for underground natural-gas storage service is economic 
feasibility. This factor may be subdivided into: 

Overall investment cost. 

Performance characteristics of the aquifer. 
Volumetric size of the aquifer. 

Depth factor, and 

Ratio of annual storage movement volume to the 
volume of cushion gas. 

Overall investment cost. This item may be related to 

a. Cost per Mcf of gas delivered throughout the heating 

season 

b. Cost per Mcf of storage gas delivered for peak-day 

withdrawal service, and 

c. Cost per Mcf per horsepower of installed compressor 

capacity. 

Performance characteristics. Hydrology of the aquifer as 
measured by permeability and specific yield determines the 
response of the aquifer to injection and withdrawal move- 
ment. The feasibility of the aquifer for underground natural- 
gas storage service can be evaluated from the pressure- 
volume curve as determined from actual experience over 
successive years of injection and withdrawal. 

Volumetric size. Reservoir volume of the aquifer must 
be of sufficient size to warrant the capital expenditures re- 
quired for installation of required facility wells, dehydration 
units, compressors, and pipelines required for injection- 
withdrawal operations. 

Shallow depth. The economic factor of depth is important 
in estimates of investment costs of drilling input, output 
and observation or pressure-measurement wells. 

This cost assumes major importance where the aquifer 
structure extends over a vast surface area of low-structural 
relief which would require the drilling of a large number 
of facility wells. 

Well spacing of facility wells is involved in the estimation 
of investment costs. Close spacing may be considered 
under conditions of 

a. excellent reservoir performance of the aquifer, i.e., 

reservoir media conditions of high permeability and 
high specific yield; 

b. large reservoir volume, and 

c. conditions of high structural relief. 

Turnover Volume/Cushion Gas Ratio. An economic 
objective is to obtain a high ratio of turnover storage volume 
to the volume of the cushion or permanent gas volume. This 
item is again related to the geometry, the vertical structural 
relief, and the effective reservoir volume of the aquifer. 

Artificial Gas Bubble. The reservoir mechanism of an 
underground natural-gas storage aquifer, in an over-simpli- 
fied analogy, is that of an artificial gas bubble. This bubble 
is created by introduction of natural gas through injection 
wells drilled into the crestal portion of the anticlinal struc- 
ture. 

Gas, introduced at pressures exceeding the original 
reservoir pressure, forces the interstitial water away from 
the sand grains. Injection forces interstitial water down 
structure, while gas withdrawal allows displacement of the 
gas through movement of the water up structure, or toward 
the higher contours of the buried fold. Thus this gas bubble 
expands or contracts as gas is injected or withdrawn. 

Existence of a system of rock fractures in the aquifer 
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FIG. 2. Generalized electric and lithological logs of aquifers in 
the Memphis area of the Mississippi River valley, illustrating certain 
aquifers in the Eocene rocks of the Gulf Embayment. 

(Courtesy U.S.GS) 


itself, which permits undue migration of the contained gases 
and fluids into thiefing zones, will affect reservoir perform- 
ance. If this migration is of sufficient magnitude, remedial 
action will be required, well workovers, use of tracers, and 
well logging, to correct the condition. 

Basically, it is the character of the reservoir rock which 
determines the ease and efficiency under which this reservoir 
mechanism will operate when placed in actual service. Per- 
formance is analyzed by plotting on rectangular co-ordinate 
graph paper, metered volumes vs. reservoir pressures, for 
both the injection period during the summer season of lov 
market demand, as well as the withdrawal period during 
the winter season of high market demand. 


Aquifer Characteristics 

Lithology. Pettijohn has divided the lithological char- 
acteristics of sediment properties into (a) scalar properties 
and (b) vector properties as follows: 

SCALAR PROPERTIES 

a. Size and sorting. 

b. Shape and roundness. 

c. Composition. 
Gross: percent sand, shale, limestone. 
Constituents: mineral frequencies, pebble counts 
etc. 

d. Thickness 
Total 
Average of individual beds. 

VECTOR PROPERTIES 

a. Planar: i.e. cross-bedding. 

b. Linear: primary sand lineation, fabric (long-aX! 
lineation, etc.). 

The search for an aquifer reservoir rock is a study 0 
ground-water supplies. These reservoirs may range hrough 
porous sandstones, dolomites, limestones, in varying ot 
portions of compositions. The geologic age is not re stricted 
as to time, and adequate aquifers have been converted 1 
underground natural-gas storage service ranging from basil 
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Paleozoic through the Mesozoic and into the Quarternary 
systems, 


GEOLOGIC AGE OF AQUIFERS 

Paleozoic system. Lower Paleozoic sandstones and dolo- 
mites of Cambro-Ordovician age contain the aquifers em- 
ployed in development of the Herscher and Troy Grove 
projects near Chicago in northern Illinois, at Redfield, Iowa, 
and at Florissant, north of St. Louis. 

M. E. Wilson states that the St. Peter and Roubidoux 
sandstones are known as valuable aquifers in the Mississippi 
River valley. The Roubidoux supplies the deep well water 
in the Joplin district and Springfield, Missouri. 

The “Corniferous” limestone of Siluro-Devonian age is 
the aquifer utilized in the Doe Run storage field in Meade 
County, Kentucky, by the Louisville Gas & Electric Com- 
pany. The “Corniferous” is a “catch-all” for a number of 
different Silurian and Evonian limestones underlying the 
Ohio shale in Kentucky. At the outcrop in Kentucky, the 
overlap is by the Jeffersonville limestone in the west and 
the Boyle limestone in the east and southwest, according 
to McFarlan, Freeman, and Nelson. 

Mesozoic system. The principal aquifer objective for po- 
tential reservoir sites in the Northern Great Plains region 
of the United States is the Dakota sandstone of Upper Cre- 
taceous age. The Dakota underlies a vast region and is an 
important source of ground water throughout North Dakota, 
South Dakota, Montana, Wyoming, Nebraska, Kansas, 
Colorado, and Utah. 

The Tuscaloosa group of Lower Cretaceous age is an 
important aquifer in central Mississippi and western Ala- 
bama. At the outcrop, the Tuscaloosa group rests with great 
unconformity on pre-Mesozoic rocks along the southern 
extension of the Appalachian Mountains, in these two states. 

Tertiary system. One of the most important aquiters 


found throughout the Gulf embayment extending through- 
out the Lower Mississippi valley is the Eocene Wilcox sand- 
stone series. A typical columnar section of Eocene Wilcox 
sandstone is shown in Fig. 2. 


GROUND WATER 

United States Geological survey hydrologists define 
“ground water” as that water occurring below the surface 
of the ground, which is in the zone of saturation and which 
is, therefore, available to wells and springs. 

In many areas, most of the ground water is derived from 
precipitation that falls on the outcrop area or on adjacent 
areas. Most of the water that falls evaporates, is used by 
vegetation, or is carried away as surface runoff. A small 
fraction of this water, however, enters the ground and 
eventually joins the body of ground water. 

Ground water moves from the areas of recharge toward 
areas of natural or artificial discharge. The rate of movement 
depends in part upon the hydraulic gradient represented by 
the slope of the water table or of the piezometric (pressure- 
head-indicating) surface. 

Meinzer defines the water table as the upper surface of 
the zone of saturation except where that surface is formed 
by an impermeable body, in which case the water table is 
absent and artesian conditions exist. 

Under artesian conditions, water is confined within the 
water-bearing formation by relatively impermeable beds 
and will rise, in a well that has been drilled through the 
confining layer, to a level above the water-bearing forma- 
tion that depends on the pressure head. 

The piezometric surface is the imaginary surface that 
represents the height to which the water will rise in wells 
tapping an artesian aquifer. The water table or the piezo- 
metric surface is not a plane surface but a sloping one that 
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may have irregularities. This surface is not stationary, but 
fluctuates in response to 

a. additions to water in storage, 

b. withdrawals from water in storage, and 

c. changes in barometric pressure. 

Configuration of the water table or piezometric surface 
is portrayed by means of contour lines which are similar to 
those employed to illustrate the geomorphology, or the shape 
of the land surface as expressed on topographic maps. The 
direction of movement of ground water is at right angles 
to the contour lines. 

Aquifers are recharged principally by precipitation in 
areas where they crop out. Auxiliary contributory factors 
to recharge are by percolation or migration (leakage) from 
subjacent porous media. 

Significant hydrologic properties. Wenzel states that the 
two hydrologic properties of greatest significance in water- 
bearing formations are permeability and specific yield. 

The specific yield of a water-bearing formation is defined 
by Meinzer as the ratio of (1) the volume of water, which 
after being saturated, it will yield by gravity to (2) its 
own volume. 

It is a measure of the quantity of water that a formation 
will yield when it is drained by lowering of the water table. 
Thus, if 100 cu ft of saturated water-bearing material, 
when drained, will supply 20 cu ft of water, the specific 
yield of the material is said to be 20 percent. 


STRUCTURE 


The principal structure of aquifers favorable for under- 
ground natural-gas storage service is the anticline or dome. 
The condition is necessary in order to contain effectively the 
artificial gas bubble that will be formed by injection of 
natural gas into the crest or closure of the structure. 

An important geologic factor is the magnitude of struc- 
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tural relief. The structure shape can be domal, bu: the 
proportions of the major axis to the minor axis ar: not 
critical. These proportions, however, may influenc the 
character of the development of the fields, well sp.cing 
number and arrangement of observation or pressure. 
measurement wells, and the like. 

A broad, low-relief anticline or dome is preferablc to , 
small, high vertical relief dome. 

Good sealing characteristics of the aquifer are very im. 
portant in the determination of the adequacy of the aquifer 
for underground natural-gas storage service. The natural 
occurrence of impervious shales above and below the aquifer 
is an advantage in obtaining protection of the aquifer from 
migration of contained gas. 


GEOPHYSICAL TECHNIQUES 

Geophysical methods employed in determination of the 
location and dimensions of an anticline for underground 
natural-gas storage service include areal geology, aerial pho- 
tography, core-drilling and seismic refraction techniques. 

Herscher dome. One of the major geophysical programs 
undertaken in aquifer exploration history was made in con- 
nection with the exploration of the Herscher dome, near 
Chicago, Illinois. Herscher is an elongate, asymmetrical 
anticline with an areal extent of more than 8000 surface 
acres and a vertical structural relief of more than 200 ft. 

The existence, size, and shape of the Herscher geologic 
structure was determined through the drilling of more than 
100 core holes to a shallow “marker bed,” which was known 
to be structurally shallower and which reflected the deeper 
reservoir beds in which the gas is stored. 

In confirmation of the structural configuration of the 
shallow “marker bed,” geophysical methods were employed. 
These comprised running of 100 seismic refraction lines 
across the Herscher dome. 

Initial drilling exploration comprised three exploratory 
test wells drilled to a depth of slightly more than 2000 ft 
into the Cambro-Ordovician beds. These bore holes revealed 
the composition of the reservoir bed, the strata lying above 
and below it, and were analyzed from cores recovered from 
these wells. 

Bottom-hole pressure bomb traverses conducted in these 
deep well bores revealed significant static pressure differ- 
entials prevailing in each of the objective aquifer areas and 
indicated the extent of sealing between aquifer strata. 

Florissant dome. The exploration techniques employed in 
mapping the Florissant structure north of St. Louis, Mis- 
souri commenced with shallow well drilling original) 
mapped by surface geology methods by the Missouri Geo- 
logical Survey. St. Louis lies in a marked syncline of large 
size in which small anticlines exhibiting a north-northwes! 
trend cut the regional dip transversely, notes M. E. Wilson 

Following the shallow-well drilling program coverit! 
25,000 acres, which proved the existence and outlines 0 
the Florissant dome, deep well evaluation was conducted (0 
penetrate the entire sedimentary sequence comprising 324) 
ft of sediments down to basement rock of pre-Cambrian ag 
The aquifer, however, was found at a depth of only 14! 
ft in the St. Peter sandstone where a 100-ft thick body 
sandstone with high permeability values, was encountered 

Additional tests were conducted to determine the sealinf 
characteristics of the cap rock overlying the St. Peter san¢ 
stone aquifer. Hydrostatic tests which were conducted 0 
cap rock core samples proved the impervious character 
the rock. Reservoir pressures measured in water wells drill 
to cap rock, and in wells drilled into the St. Peter aquilt 
sandstone, proved the existence of a significant pressU® 
differential which suggested the lack of communication b 
tween the two strata. 

(A selected bibliography will appear at the end of t 
last installment in this series.) 
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G. T. Medlock, Attorney-at-Law, 
and 


Test Yourself On Sales Law 


R. D. Stevens, Management Consultant, Washington, D.C. 


MAKING, OR PERHAPS, BREAKING A CON- 
TRACT IS NOT NEW. Almost every firm 
engaged in distribution and utilization 
of natural gas, and those gas utility 
companies merchandising appliances 
are regularly faced with the task. Thus, 
contract law governs everyday opera- 
tions to quite a degree. 

It is not essential that you be a legal 
expert, but you should familiarize your- 
self with some basic points on this 
subject. Legal mistakes on your part 
in your business dealings with others 
can prove costly. 

During the course of a year, your 
company probably enters into hundreds 
of contracts, oral, implied, or written. 
Under such contracts, you have created 
legal rights. At the same time, you also 
may incur legal liabilities without re- 
alizing it. You may be at a disadvantage 
if you do not know or understand your 
legal rights and obligations as given 
and imposed by contract law. 

Position of the courts. You realize, 
of course, that you are not compelled 
by law to enter into any particular 
business contract for your company. 
When you do enter into such a contract, 
the rights and duties which you have 
under the contract are derived from 
your voluntary agreement. 

It is true, however, that the court 

will not make a contract for you. If 
you and another party enter into a 
legally enforceable contract, obviously, 
then, the court will interpret and en- 
force it as such. 
_ You can see, therefore, that a work- 
Ing knowledge of contract law can be 
of the highest practical value in hand- 
ling your company’s business transac- 
tions and you should know all you 
can aout it. 

Classification of contracts. There are, 
of co\irse, various types of contracts. 
These may be classified as follows: 

l. ‘he contract-under-seal is the 
‘omm on example of a formal contract. 
It was the first type of contract to be 
fecogi'ized and enforced by the court. 
Ithad 9 be written, signed, and sealed. 
Today however, in a number of states 
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Law makes the difference between a live contract 
and a dead deal...knowing the elements of 
sales law will help keep you out of trouble 


ONE OF A SERIES 





the necessity of the seal has been 
abolished. 

2. An executed contract is one in 
which all parties thereto have per- 
formed their legal obligation which they 
assumed under it. But until all the obli- 
gations have been filled, the contract 
is executory. 

3. An express contract is one in 
which the terms have been conveyed 
in words, oral or written, which can 
be proved to have been expressed. The 
words show the obligations of the 
parties involved. In an implied contract, 
however, the obligations of the parties 
are inferred. 

4. A void contract is one that has no 
legal effect — one the court will not 
enforce. 

5. A voidable contract meets the re- 
quirements or essentials of a contract 
but, for some reason, may not be en- 
forced by the court. 


What makes a contract? 

There is no doubt that a contract 
may be defined as an agreement be- 
tween two or more persons to do or 
not to do a specific thing, and in which 


1960 


the minds of the parties involved meet 
and concur in understanding the terms. 

In plain, everyday language, a con- 
tract is a promise or set of promises 
for the breach of which the law gives 
a remedy, or the performance of which 
the law in some way recognizes as a 
duty. 

You will find it interesting to learn 
that a legal, enforceable business con- 
tract consists of the following elements: 

|. You and the other party must 

have had a legal capacity to 


contract. 

2. There must be an offer and an 
acceptance. 

3. There must be reality of consent. 

4. Sufficient consideration must be 
given; and 

5. 


The contract must be in proper 
form and have legal objects. 

It is clear, therefore, that a contract 
arises out of a voluntary agreement be- 
tween you and the other party. The ob- 
ligations imposed by the contract are 
self-imposed — meaning that the par- 
ties freely entered into it. 

Contrary to popular belief, the con- 
tract of a minor — one under age — is 


35 

























































































not void, but voidable at the election 
of the minor. The contract of a person 
who is declared judicially insane is void; 
and, the law of some states places cer- 
tain limits upon a married woman’s 
capacity to contract. 

Here’s how you define an offer: A 
statement of what the offeror is willing 
to do, and a statement of what the 
offeree will do in return. 

Your offer must be made with a con- 
tractural intent — meaning that, as the 
offeror, you must have a serious intent 
to be bound by the terms of your offer 
if accepted. 

In addition, terms of the offer must 


be reasonably clear, and to be effective, 
it must be communicated to your of- 
feree. In accepting the terms of your 
offer, however, your offeree agrees to 
them with full intent to be bound. 


What is an agreement? 

You should know that every contract 
is an agreement, but that not every 
agreement is a contract. You probably 
make agreements for your company 
daily that are not enforceable by law 
because you have no intention to enter 
into a binding contract. 

For illustration, an agreement to 
attend a convention of executives in 
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is there a 
gas industry monopoly 
in field markets... 
or ism’# there? 


e Is it really necessary for prices to be regulated by the federal 


What about the 1954 Supreme Court decision defining jurisdiction? 

All the facts have never before come out, not even during the 
numerous highly controversial legislative hearings. 

Edward J. Neuner, basing his investigations on factual data not 
previously available, has developed an impartial and significant 
evaluation of the case for and against gas field monopoly in his new 
book, THE NATURAL Gas INDusTRY. He presents as well a reveal- 
ing analysis of the extent of monopoly and competition in the field 
today, and of field market practices. 

No one who considers himself well-informed on the vital issues of 
the industry will want to miss this authoritative new book. 


THE NATURAL GAS INDUSTRY 
Monopoly and Competition in Field Markets 
By EDWARD J. NEUNER 

$5.75, now at your bookstore 

UNIVERSITY OF OKLAHOMA PRESS, 

Norman, Oklahoma 
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“NATURAL 


co ae 
[INDUSTRY 











AMERICAN GAS JOURNAL, May, 19 





the gas distribution industry with sc ne- 
one is an agreement, but it is not a 
contract. Your agreement does not 
create a legal obligation. It creates nly 
a social obligation. The reason hy 
your agreement does not contain egal 
obligation — and hence, a contract — 
is that it does not contain what is known 
as consideration. 

You probably think that consi era- 
tion means giving or paying money. but 
this isn’t always true. Of course, you 
realize that the payment of money can 
constitute valuable consideration, but 
this is not the only method. Legal con- 
sideration is also found in the mutual 
promises of the parties, if they surren- 
der a legal right by making the promise. 

Which contracts have to be in writ- 
ing? You should understand that not 
all contracts can be enforced. The law 
says that certain types of contracts 
must be in writing to be enforceable. 
Among those are the following: 

1. Contracts of executors or admin- 
istrators who become personally re- 
sponsible for the debts of the estates 
they are administering. 

2. Contracts involving the sale of 
real estate. 

3. Contracts to answer for the debt, 
default or miscarriage of another. For 
example, suppose A tells B to sell some 
equipment to C and agrees that, if C 
does not pay, he (A) will pay the bill. 
This promise of A’s must be in writing 
to be enforced. 

4. Agreements that may not, under 
their terms, be performed personally 
within one year. For example, suppose 
that A orally agrees to employ B as an 
engineer or an executive in a gas dis- 
tribution company on January 1, 1960, 
work to start January 5, 1960. Neither 
party could enforce the agreement be- 
cause it could not be performed within 
one year from the date it was made. 

5. Agreements to sell personal prop- 
erty above a certain amount, usually 
$50 unless there has been part pay: 
ment or part delivery. 

Who has rights in a contract? Only 
the parties to a contract have any 
rights or duties under same. All rights 
under a contract may be assigned, how- 
ever, without the consent of the other 
party, if the contract has not been 
made nonassignable by its terms. 

If disagreement arises between the 
parties to a contract and the contr 
versy goes to court, the court will de 
cide whether or not a contract actual) 
exists, and, if it does, what the rights 
and duties of the parties are under the 
contract. 


When is a contract discharged’ 

Business contracts are discharged b! 
performance, agreement of bot! 
parties, impossibility of performanc 
and by operation of law. 
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‘ Bui, a breach of a contract by one of a contract to sell, passage of the title The terms warranty and guaranty 
ot of the parties involved, gives the other to the goods from the seller to the often seem to be understood by some 


ily Batight of action for damages and, buyer takes place at some future date. people in business as being synony- 
hy [ under certain conditions, will discharge : mous, yet they differ materially. 
gal him from further duty to perform. Your warranties There are two types of warranties, 
aa You should, at the least, keep a copy In order to induce a buyer to pur- namely, express and implied warran- 
wn (of every business contract you make chase your goods, as a seller, you prob- ties. 

for your company. Without a genuine ably make certain representations cov- To simplify this, remember that the 
ra. [copy, you may have difficulty proving ering your goods. Such representations law provides that any affirmation of 
but what the contract actually involved. are usually held to be warranties. If, fact or promise by the seller relating to 
Jou Before you enter into any business however, your representations are false the goods is an express warranty if the 
san fg contract for your company, you should and you (the seller) know or must natural tendency of such affirmation or 
but i be sure it is clear and understandable. know if they are false, and your buyer promise is to induce the buyer to pur- 
on. it should contain all the details in- relies on such representations and pur- chase the goods and if the buyer pur- 
ual tended to govern the business transac- chases your goods, as the seller you chases the goods relying on your 
en- tion. In the eyes of the law, there can may be liable to the buyer for damages. promises. 





ise. be but One contract, and any changes SS ee 
rit. init involve hazards leading to possible 
trouble later on. 
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= The law of sales 
acts 


ble Law governs your company sales 
transactions. The time to look at the 
nin. @ @W is beforehand—not after you may 


ree grave committed the company to an a < 
‘ates ection that could have costly conse- =< oe 
quences of which you are unaware. iii 


> of You will understand this better if 
you know some basic facts about sales 
jebt, § @W. Here is some information for your 


f P 4 ; / 
For guidance. It provides some basic rules ‘ ss 
ome pertaining to sales, as a measure of ‘ = , 


if C Boreventive laws, in an effort to help 
pill, |Your company avoid possible legal pit- 
‘iting falls. . ' 
Tangible personal property is com- 
inder Only referred to as chattels and in- 
nally cludes those items of personal property 
pose which we can use. Intangible personal 
as an me "operty is technically known as _ | 
s dis: BCMices in action and includes those | 
1960, ems of personal property that we can- | 
sither | °t see. They are legal rights that the 
it be- Wer has against others. When we use 


soni faith 200ds and merchandise w 
ee cS STANDARD MAGNESIUM ANODES CUT MAINTENANCE COSTS, 


prop: sonal property 


Peay | The selling of goods comes within | ELIMINATE HAZARDS, REDUCE UNACCOUNTED-FOR GAS! 


pay: the provision of, and is governed by, 
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aie tract to sell.” | Protect that next installation by using Standard 
‘ill de {B10 distinguish the differences, you | Magnesium Anodes. 
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-ged by “ase of « sale, the title passes at once. 
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AL-250 





ALUMINUMCASE 
METER 


1. SLOW-SPEED OPERATION 
2. SUSTAINED ACCURACY 
3. LIGHT WEIGHT 





@ American® AL-250 Aluminumcase 
Meters operate at only 7 revolutions 
per cubic foot providing ample 
power, greater accuracy and 
longer life. 


@ Molded, 3-convolution Duramic 
diaphragms for all fuel gas services. 


@ Light weight, high impact strength, 
die-cast aluminum alloy body 
reduces shipping, handling and 
setting costs. 


@ Easy reading vented index box for 
full index visibility. 


@ Rated capacity 250 cfh of 0.60 sp. gr. 
gas at 42-inch w.c. differential — 
5 psi working pressure. 


AMERICAN’ 


METER COMPANY 


INCORPORATED (ESTABLISHED 1836) 


General Offices: Philadelphia 16, Pa. 
Sales offices in principal cities. 
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On the other hand, keep in mind that 
no affirmation of the value of the 
goods, nor any statement purporting to 
be a statement of the seller’s opinion 
only, can be construed as a warranty. 

If it can be shown, however, that the 
buyer purchased your goods, relying 
upon his own judgment and not upon 
your representations as the seller, the 
buyer may be unable to recover judg- 
ment against you for the alleged breach 
of an implied warranty. In short, a 
mere affirmation or statement of the 
seller of his opinion as to the value of 
the goods does not constitute a war- 
ranty. 

Suppose, as a seller, you merely say 
to the buyer that your merchandise is 
worth much more than you are asking? 
No warranty is created. 

Suppose you make a general state- 
ment like, “a good buy” or “this cannot 
be duplicated for double the money?” 
Such statements are held to be sales 
talk or puffing. You may keep on using 
them—but be sure that they are facts. 

A guaranty contract is not the same 
aS a warranty contract. A guaranty 
contract has nothing to do with the 
quality of the goods sold; in fact, it has 
very little direct bearing upon the sale 
of goods. In the case of a guaranty con- 
tract, A enters into a contract with B 
whereby A says to B that if B will ex- 
tend credit to C and if C does not pay 
B, then A will pay B. A guaranty con- 
tract has to be in writing to be enforce- 
able. 

Implied warranty. The law implies 
that the seller of goods makes certain 
warranties in his sales contracts, even 
though such warranties were not 
actually or expressly made by him. The 
type of warranty implied in a given 
sales contract depends upon the nature 
of the contract. 

One type of warranty implied in a 
given sales contract in almost every 
sale, or contract to sell goods, namely, 
is an implied warranty of title. This 
means that unless you (the seller) ex- 
pressly state that some lien or encum- 
berance stands against the goods, it will 
be implied that you (the seller) are the 
owner of the property, that the prop- 
erty is free from any lien or encum- 
berance, and that you (the seller) have 
a legal right to sell same. 

In certain types of sales contracts to 
sell there is an implied warranty of 
suitability. If the buyer expressly or im- 
pliedly conveys to the seller the pur- 
pose for which he wishes to use the 
product and the buyer relies on the 
seller’s skill and judgment in selecting 
the goods, the law implies that the seller 
by implication warrants that the goods 
purchased will be suitable and fit for 
the purpose for which the buyer in- 
tends to use same. 

In some types of sales contracts, 





there is an implied warranty 0 mer- 
chantability. In short, goods are _ iid to 
be merchantable if they are cap ble of 
being sold in the existing mari ct and 
in the regular course of busines 

If your goods are sold by san:ple o; 
by description, there is an implicd war. 
ranty that same will also correspond to 
the sample or to the description 

A general rule is that the wai ranties 
of a seller to a buyer do not continue 
to be effective and binding against the 
seller if the buyer sells the goods to 
some other person. 


When does title pass? 


Should a controversy arise between 
your company as the seller and the 
buyer it becomes important to know 
when the title passes because it is a big 
question in the law of sales. In the de- 
termination of this matter, as a general 
rule the title passes whenever the 
parties agree that it shall pass. 

The sales act, however, says that 
where there is a contract to sell specific 
or ascertained goods, the property in 
them is transferred to the buyer at such 
time as the parties to the contract in- 
tend it to be transferred. For the pur- 
pose of ascertaining the intention of the 
parties involved, regard shall be had to 
the terms of the contract, conduct of 
the parties, usages of trade, and cir- 
cumstances of the case. 

In short, if the buyer and seller al- 
ways keep the importance of this mat- 
ter in mind and specify in their sales 
contract when title is to pass, seldom 
would any difficulty arise. 


Sales transactions 

If your goods are shipped f.o.b. point 
of shipment (freight on bill) the title 
passes when the goods are turned over 
to the carrier. 

If the goods are shipped f.o.b. desti- 
nation, the title would not pass unt! 
the goods are delivered to the buyer 
In the first instance, the buyer pays the 
costs of transportation while in the sec: 
ond instance the seller pays the cost 
of transportation. 

In the case of a c.i.f. transaction, the 
buyer agrees to pay a lump sum thi! 
includes (c) cost of the goods, (1) I” 
surance, and (f) the freight. It is pro 
vided in the sales act that in the case 0! 
a c.if. transaction, the title to the 
goods passes to the buyer as soon * 
the goods are delivered to the carrie! 


Rights and remedies 


An unpaid seller of goods has cer 
better 


tain remedies that he may exercis 
against the buyer. If the title to the 
goods has passed to the buyer, he has 
a lien on the goods, he has a right © 
stoppage in transit, and he also has: 
right to resell the goods. 

Under certain conditions, a unpé" 
seller of goods has a right of <toppat 
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in transit. The following conditions 
must exist, however, before the seller 
may exercise this right of stoppage in 
(ransit : 

1) The goods must be in transit, and 

2) The buyer must be insolvent. 

In addition, an unpaid seller of 
goods has certain remedies against the 
buyer for the breach of the sales con- 
tract. He may bring an action against 
the buyer for the contract price, under 
proper conditions he may sue for dam- 
ages for non-acceptance, and he also 
has a right to rescind the sales contract 
and sue for damages. 

On the other hand under proper con- 
ditions the buyer has the following 
remedies against the seller. He has a 
right to sue the seller for converting or 
detaining the goods, he may sue the 
seller for failing to deliver, and, in 
some cases, he may bring a suit in 
equity for performance of the sales 
contract. 

Other pointers. It goes without say- 
ing that the seller of goods must de- 
liver, and the buyer must accept the 
goods to effect a sale, and, of course, 
in accordance with the terms of the 
sales contract. The place, time, and 
manner of delivery depend upon the 
parties involved. 

The buyer has a right to inspect and 
examine the goods when delivered to 
him. If there is a delivery of wrong 
quantity, the buyer may reject the 
goods. A buyer is held to have accepted 
the goods if they are tendered to him 
and he intimates to the seller that he 
has accepted them or, if the goods have 
been delivered to him. 

If the seller is ready and willing to 
deliver the goods, and the buyer does 
not accept delivery within a reasonable 
lime in accordance with the terms of 
the sales contract, the buyer may be 
liable for a reasonable charge for the 
care and custody of the goods. 

In selling and buying, both parties 
should agree on all legal points of a 
sale or a contract to sell. /f your sales 
contracts are tested by legal principles 
of contract law, would they be enforce- 


able? 


_ You, therefore, should incorporate 
in your sales contracts all material 
points so that you may define your 
company’s legal rights or liabilities un- 
der the sales contract. 

You should have your company 
lawyer examine all your sales contracts 
(0 see that they conform to lawful re- 

} iremenits. By so doing, you will be 
better a! le to sell more efficiently and 
‘conom vally. In the meantime, you 

| Cin kno» and understand your rights 
and Obli. ations. 

The «1 adage that it is better to be 
‘afe tha’ sorry can find no better illus- 
Iration 


in knowing all you can about 


sales Ia xk * 











Fight SULELIT TUPMIS Team Up 
To Eliminate Neighborhood Noise 
At California Gas Compressor Station 


Rigid noise level requirements were issued 
by Southern California Gas Company for 
their Ducommun Street Station in the 
heart of Los Angeles. Burgess-Manning 
designed to the specifications, and guar- 
anteed the performance of eight Silent 
Twins that were installed on each of 
eight Ingersoll-Rand gas engine driven 
compressors in the plant. 

Silent Twins, matched units for remote- 
mounted or engine-mounted turbocharg- 
ers, provide clean, filtered intake air 
at minimum pressure drop and maxi- 
mum silencing efficiency on both the 
intake and exhaust sides of the system. 
Available for vertical or horizontal instal- 
lation, they afford flow-conditioned, com- 
pact piping for best operating efficiency. 

Silent Twins can be furnished with 
either two types of filters: a petrolatum- 
treated hogshair, used on the Gulf Coast, 
the Eastern United States, and other light 
dust load areas; for heavy dust load areas, 
we recommend a special felt material 
that will hold or load up with dust and 
dirt of a very small micron size. 





Burgess-Manning Silencers are scien- 
tifically engineered to prevent — not 
muffle — exhaust noise of internal com- 
bustion engines, discharge of rotary 
blowers, and the intake of reciprocating 
compressors and rotary blowers. Silenc- 
ing is obtained by passing the flow 
through snubbing chambers so that it is 
discharged to atmosphere smoothly and 
quietly. Burgess-Manning Snubbers are 
built like pressure vessels, continuously 
welded throughout, without excessive 
weight. A wide range of both standard 
and special units is available for 1” 
through 30” and larger pipe sizes. 

In our more than 50 years’ research 
and engineering for all types of indus- 
tries, we have never failed to solve a 
noise problem. If noise is a problem in 
your plant, talk to “The Sound Engineer- 
ing People.” There’s no obligation, and 
you'll find us anxious to help you in any 
way we can. Burgess-Manning Company, 
9245 Sovereign Row, Dallas 7. 


BURGESS-MANNING COMPANY 


GULL LU LMLS 


MATCHED UNITS for AIR FILTER | INTAKE [| EXHAUST 





Made by “The Sound Engineering People” 
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Terminus of Laclede Gas Company's | ow 
propane line is surveyed by John Ado »h- 
oo eee , son. Arriving by products pipeline, she 
. ‘ celios 55 . liquid propane is stored in tanks at L 
ats ee bs clede's Catalan Street Station in St. | sui 
1 Faw yy) ee until needed for peak shaving; the »ro. 
pane can also be used directly from the 
pipeline. 


e 


—- & 
' 


s 


Iowa Public Service Company, Sioux 
City, lowa, has notified Northern Nat- 
ural Gas Company of Omaha that it 
is willing to share the cost of building 
border stations and pipelines to bring 
natural gas service to various towns in 
its service area. Ordinarily, the dis- 
tributor builds only the local distribu- 
tion system and the transmission 
company pays the entire cost of meter- 
ing stations and branch lines. But when 
the FPC approved gas supplies for IPS 
towns last summer it held that some 
of them would not offer sufficient busi- 
ness potential to justify Northern pay- 
ing for a meter station and in some 
cases all pipeline expense. It said serv- 
ice would be feasible only if IPS were 
willing to pay for the metering station 
and in some cases part of the branch 
supply line expense. In all, IPS has 
agreed to share costs for 33 towns at 
an estimated cost of $484,181. 





mu ee 








Central Hudson Gas and Electric Com- 
pany, Poughkeepsie, New York has 
completed three major main extension 
projects. Approximately $30,000 has 
been spent on distribution mains and a 
gas regulator station to supply natural 
gas to 20 homes in Central Valley in the 
town of Woodbury. The small residen- 
tial hamlet located about 16 miles south 
of Newburgh, will be served from the 
company’s Tuxedo Park to Poughkeep- 
sie gas supply main that passes near the 
village. Also, two new housing devel- 
opments in Highland and near Fish- 
kill have been added to Central Hud- 
son's system. All installation work in- 
cluding 25 services has been completed 
to serve the Hudson Hills development 
from the newly-constructed main on 
Route 9W in Highland. Work has also 
been completed on the gas main ex- 
tension to serve a new development at 
Brinckerhoff in the town of Fishkill. 
Approximately 9,400 ft of 6-in. and 
8000 ft of 8-in. have been installed. The : , : 
new main extends from an existing line Censtruction crews of New York State Electric and Gas Corporation walk softly as the 
at Forgebrook Meadows to the new 150 ft section of 10-in. gas line slithers through the quicksand in a highway relocation proje¢’ 
development located along Route 52 just north of the Lehigh Valley Railroad overpass near Geneva. The line, one of oo 
and Route 82. The project will even- sources for natural gas for the city, was lowered 12 ft below the site of a new byp 


: Routes 5 and 20. Quicksand in the soil made it necessary to shore excavation walls ith stee 
tually contain 800 homes. pilings and heavy timbers. 
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PERFORMANCE 
PLUS 
DURABILITY 


It’s easy to prove the top-notch performance parts after registration of over 3,500,000 cu. 
and rugged durability of Superior Aluminum ft....the equivalent of over 20 years in service. 
Case Gas Meters on your own test bench. For complete information on Superior’s 

Look for low differential fluctuation of the line of Aluminum Case Gas Meters send for 
water column, and straight-line accuracy on Bulletin 1150...or tell us when a Superior 
the prover. They are your evidence of smooth representative may call. 


performance. P.S. Nationwide sales, service and 

Smooth performance, coupled with warehousing facilities are available on 
Superior’s carefully engineered construction, all Superior products, to meet utility 
means long-term accuracy. A recent field test metering needs. You can specify 
has shown no visual evidence of wear in any “Superior” with confidence. 


B pao An og rye os oe 
ansas City, Mo. - Philadelphia Area 
ED ne NEPTUNE METER COMPANY / orc eae veptane Meters Ltd 


Toronto - Calgary - Halifax - Montreal 
ora aitaa measure of profit 167 — 41st Street, Brooklyn 32, N. y. Vancouver - innipeg 
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Texas utilities contractor reports: 


“OUR 774 CUTS 25-200% MORE 
TRENCH THAN DITCHERS WIT 
MECHANICAL TRANSMISSIONS 


“‘We know for a fact our Barber-Greene 774 Ditcher 
with dual-range Hydra-Crowd transmission cuts 25 
to 200% more ditch daily than mechanical trans- 
mission ditchers we’ve used,” says H. W. McCurley, 
of Pearson & McCurley, Beaumont, Texas, utilities 
contractors. 

‘Actually the 774 revolutionizes ditcher design 
with a hydraulic control system that gives the op- 
erator fingertip control of forward crowding speeds, 
boom hoist, discharge conveyor drive . . . all inde- 
pendent of wheel digging speeds. And our operator 


Midwest utility company 


sure likes the instant dialing of maximum crowd 
ing speed for any ground condition. 

NO PARTS REPLACEMENT— “In ditching 36,00 
feet, we’ve had no parts replacement . . . neve 
changed digging teeth, side cutters or gumbo cu 
ting lips on fingerback buckets,” he recalls. 

This Texas firm bought its 774 after renting on 
from a contractor. Your Barber-Greene Distribute 
will take you to a job and show you the ditcher yo 
are interested in so you'll get all the facts. Call hin 
today. 


OWNS FLEET OF OVER 25 BARBER-GREENES 


This Barber-Greene dug in record time the street 
mains and over 300 services in one subdivision, 
keeping well ahead of the crew that was welding, 
wrapping and lowering in. Owned by a major mid- 
western gas utility, the Model 773 shown below 
is only one of the more than 25 Barber-Greene 
Ditchers in their fleet. 


For close quarter operation, Barber-Greene’s 772, 
identical with the 773 except for narrower track 


gauge and pad width, works within 19” of side ob 
structions. All three utility ditchers have dual-rang 
Hydra-Crowd transmission, exclusive digging whe 
drive with fully guarded chains, automatic overlo 
protection, shock-absorbing flexible drawbar, hj 
draulically driven spoil conveyor with rubber-ii 
pact rollers, and fewest wearing parts for minimul 
maintenance. Model 774 is available with 5% or] 
wheels and cuts from 18-30” wide. Models 773 an 
772 trench to 5!’ deep and 10-24” wide. 





Rubber.’ red or crawler mounted Barber-Greene 
Vertical oom Ditchers cut lowest cost trench from 
Sh" to ’4” wide and to 7’ deep. Model 705-B, 
shown, cigs to 4’8” deep. 


SONV-voRS e LOADERS e 


On jobs in Beaumont and Orange, Texas, installing pipe from 8” to 16”, 
Pearson & McCurley's 774 with 52-ft. wheel dug up to 2,500-ft. daily 
in tough gulf coast gumbo. “Has plenty of reserve to dig far beyond 
our daily needs,” says Mr. McCurley. 


Manufacturer of the only modern ditcher line 


Representotives in Principal Cities of 


Main Office and Plant AURORA, ILLINOUS, es a. 


Plants in DeKalb, IIlinois..Detroit..Canada..England..Brazil..Australia 


DITCHERS © ASPHALT PAVING EQUIPMENT 
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Houston, Texas | 


c Oo MP AWN Y 
EXECUTIVE—SALES OFFICES 


W. Mockingbird Lane at Roper * P. O. Box 12226 * Dallas, Texas 


DISTRICT SALES OFFICES 
912 Republic National Bank Building, Dallas, Texas 
Midland, Texas l Tulsa, Oklahoma 
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CALUMET STATION 








Peoples Gas Light and Coke Company, 
Chicago, during 1960 will construct the been 1 
first section of a 29-mile, 36-in. steel § i gas 
main from its North Shore Station to § 99 ¢ 
its Calumet Station on the far south § with 
side of Chicago. The new line will in- § ganti- 
tersect People’s existing 36 and 48-in. § paturs 
medium pressure loop main (solid § june, 
black line on map above) that encircles § of 3g¢ 
the city and interconnects with various § an jn 
distribution pumping stations. The new § autho 
loop will also directly connect the three § 97.74, 
stations at which the company receives § coynt 
natural gas. Estimated to cost $23,500; § Wisco 
000, the project will provide a neces & cystor 
sary increase in capacity of the present & oas cy 
distribution system and permit greater §- 
flexibility in meeting peak demands. § RioG 
During 1960, 41,600 ft of 36-in. will B New | 
be laid at a cost of about $6,000,000. F the N 
Second phase, to be built in 1961, will § missio 
be the 60,700-ft south portion, to cost Ana 
$9,000,000. A final section to be built B 900 ct 
in 1962 will link the north and south 
sections and will require 53,000 ft o! Souths 
line at a cost of $8,500,000, including Texas, 
a connecting main to Crawford Station. =" 
Washington Natural Gas Company, — Mately 
Seattle, Washington, spent $6,102,500 § Volvec 
during 1959 for the installation of 19’ — '. ma 
miles of new main and 7725 new serv: & Propet 


ices plus the re-activation of 162 The e: 
services. Belen- 
Rio ¢ 


Arkansas Western Gas Compan), — Highy, 
Fayetteville, Arkansas, has budgeted f cia, an 
$493,000 for extensions of mains ani lencia 
services during 1960. Another $65,000 of Bc 
has been allocated for automotive Merm 
equipment, tools, and work equipmen'® que a: 
for the company. During 1959, Arkan-§ cently 
sas Western added 1423 new gas cus of a 3 
tomers bringing its total number of g B Cruz , 
customers to 33,042. Company prt New 

sently serves 41 incorporated tow! from E 
and cities and 16 un-incorporatedy® highw; 
towns and communities in Arkans® fF 900 
It is estimated that 25 percent of Ar Schoo] 
kansas Western’s customers «re rut! heatin, 
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Developments 





Wisconsin Public Service Corporation, 
Milwaukee, Wisconsin, has allocated 
approximately $1,000,000 for service 
facilities in the Stevens Point, Oconto, 
and Peshtigo, Wisconsin, areas and in 
the Menominee-Marinette area to pro- 
vide for conversion of systems to nat- 
ural gas. Michigan Wisconsin Pipe Line 
Company recently received FPC au- 
thorization to provide gas for these 
locations, pending “okay” from Ca- 
nadian officials for export of gas from 
Canada. This additional supply of gas 
will be helpful not only in improving 
earnings where 12 percent of Wiscon- 
sin Public Service’s customers are 
served with manufactured gas, but in 
increasing gas supply to existing nat- 
ural gas territory where more gas to 
serve new space heating customers has 
been needed for several years. Volume 
of gas sold in 1959 totaled 9,870,000,- 
000 cu ft, an increase of 20.4 percent, 
with all classes of service showing sub- 
stantial gains. Additional supplies of 
natural gas, which became available in 
June, 1959, resulted in the allocation 
of 3863 new space heating permits and 
an increase in the total number of 
authorized space heating customers to 
27,710. Space heating customers ac- 
count for approximately 46 percent of 
Wisconsin Public Service’s natural gas 
customers; total number of company’s 
gas customers at year’s end was 68,876. 



















Rio Grande Gas Company, Las Cruces, 
New Mexico, has been authorized by 
the New Mexico Public Service Com- 
mission to build a 27-mile line to Dona 
Ana County to serve approximately 
900 customers. 


Southern Union Gas Company, Dallas, 
Texas, has completed a natural gas line 
extension in the Los Lunas-Peralta, 
New Mexico, area to serve approxi- 
mately 200 new customers. Project in- 
volved approximately five miles of 4- 
i. Main in addition to services to the 
property lines of the 200 customers. 
The extension ties into the company’s 
Belen-Albuquerque main west of the 
Rio Grande, crosses the river along 
Highway 47, circles the “Y” at Valen- 
“la, and extends northeast through Va- 
lencia and Peralta to the southern edge 
of Bosue Farms. Contractor was 
Mermis Construction Co. of Albuquer- 
que anc Artesia. Another project re- 
cently completed involved installation 
of a 350) ft gas line to the new Santa 
Cruz el nentary school at Sombrillo, 
New M:xico. The line, which runs 
from Esanola mains near the Santa Fe 
highway will supply an estimated 500,- 

cu '! of gas a month to the new 
School ‘ing the peak months of the 
heating ; ison. 


































NO BLOCKS, NO JACKS! 


Shift wheels any time... 
Front and Rear 


1 Remneagpre mere sory ty 
i Bae ewe ol 


Automatically? The nearest thing to it, and you'll find it only on 
Allis-Chalmers D-Series utility tractors. Power-Shift rear wheels 
move out wide for extra stability .. . pull in for close work just 
as easily. Roll-Shift front axle on the D-14 and D-17 moves 
wheels in or out in seconds—you don’t have to take chances with 
a narrow wheel tread! 

Practical? You bet it is, and it’s just a sample of the kind of 
engineering you get throughout every model of Allis-Chalmers 
utility tractors. 

Put your investment in working design that puts more money 
in your pocket on every job. 

What size do you need? It doesn’t cost to get the facts! 


ste SORE SRO 
es ser 


Sy Sera 





D-10 ¢ D-12 ¢ D-14 ¢ D-17 


gs Utility tractors from 34 to 63 engine horsepower 
* with companion equipment to match your needs! 


ALLIS-CHALMERS 


ALLIS-CHALMERS MFG. CO 
Utility Tractors & Equipment, Milwaukee 1, Wisconsin 


Please send me more information about Allis-Chalmers utility 
tractors with [[] backhoe [ loader [() fork lift 


Name 





Firm 





Address 





City State. 
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KRALOY PLASTIC PIPE CO., INC., Dept AGJ-5 
402 West Central Avenue, Santa Ana, Calif. 


Please send me a copy of your FREE 36-page 
Technical Handbook on PVC Pipe. 


NAME o 





ae. ro + = 





Crry ZonE__STaTE_ 


NOTHING PIPES LIKE q ee: y . > ¥ 
A 
ites oo ARAL ¢ : 









Not affected by electrolytic action, KRALOY defies scale buildup and 
ground or chemical actions. Inert, corrosion-proof, KRALOY PVC never 
needs painting or cathodic protection —ends “holiday hunts” and cuts 
maintenance costs to the absolute minimum. Precision extruded with 
mirror-smooth walls for greater thru-put, free-flow KRALOY’s unchang- 
ing quality is insured by continuous rigid laboratory control. Available 
in all sizes from %4” to 12” with plastic valves and fittings. 









SEE OUR 
CATALOG IN 


SWEET’'S 


oe 





« 


Mail coupon today for 
KRALOY’S free 36- 
page Technical Hand- 
book on PVC Pipe, 
packed with informa- 
tion, including flow 
charts and corrosion 
resistance chart cov- 
ering acids, and solu- 
tions to today’s piping 
problems. 


Its mirror-smooth 
interior walls enable 
KRALOY PVC PIPE to deliver 
20% greater volume. 


PIPE MORE GAS, CLEANER GAS 
CUT CORROSION-REPAIR COSTS 
WITH KRALOY PVC PLASTIC PIPE 


Increased line-flow, a definitely purer, cleaner product, and longer, 
trouble-free service — these are the outstanding results gas distribution 
engineers are reporting about KRALOY PVC PLASTIC PIPE. Rust, rot, 
corrosion, sour and dirty gas problems don’t faze KRALOY. KRALOY’S 
unique qualities are proving themselves in both main and service pipe 
installations. Amazingly light (% the weight of steel), KRALOY’s high 
impact rating and flexural strength greatly simplify transportation, 
handling and laying. And with the ease of cutting and joining KRALOY 
PVC you can then save up to 50% in installation costs! 


Distribution Developments 








—_—_— 


Iowa Electric Light and Power (om. 
pany, Cedar Rapids, Iowa, has -om. 
pleted a new distribution syste:n jn 
Orient, consisting of 25,000 ft of gas 
main and 152 service lines. Company 
plans to start construction on new gas 
distribution systems in 25 Iowa towns 
early in the spring of 1960. FPC re. 
cently granted Northern Natura! Gas 
Company authority to provide natural 
gas service to 169 Iowa towns includ- 
ing 25 in which lowa Electric Light 
and Power Company holds franchises, 
The towns in which Iowa is authorized 
to distribute gas are: Corwith, Hazel- 
ton, Oelwein, Goodell, Alexander, Me- 
servey, Hubbard, Kanawha, Roland, 
Sibley, Ashton, George, Tama, Dysart, 
Garwin, Gladbrook, Toledo, Traer, 
Vinton, Garrison, Wellsburg, Win- 
throp, Owasa, Gilbert and Holland. 
Company budgeted approximately $1,- 
776,304 for gas distribution in 1959 
anticipating the okay from the FPC and 





























extension of service to the new con- 
munities. About $60,000,000 of this 
amount has already been spent in 
Oelwein and the town is ready to re- 
ceive natural gas as soon as the supply- 
ing pipeline company can extend its 
transmission system. 


Charleston Group of the Columbia Gas 
System, Charleston, West Virginia, 
(which includes the United Fuel Gas 
Company, Amere Gas Utilities Com- 
pany, Columbia Gas of Kentucky, Inc., 
and Virginia Gas Distribution Corpo- 
ration) plans to spend approximately 
$4,500,000 in 1960 for distribution 
construction. Major projects include a 
$200,000 part replacement of Line 
“KT” serving Frankfort, Kentucky; @ 
$69,300 6-in. line from Wurtland to 
Worthington, Kentucky and a $65,800 
part replacement of the Staunton, Vir 
ginia, lateral line. 

Also planned for 1960, is the begin- 
ning of an intergroup microwave 
system. Station sites have been selected 
and roads constructed; first equipment 
is scheduled to be installed on Charles: 
ton Group properties in 1960 at ai 
estimated cost of $645,000. 

Another project planned for 19605 
the conversion of Terra Alta into 40 
underground storage pool with totd! 
investment in the project, including 4 
cushion, estimated to be about $25, 
000,000. Approximately $18,000,000 
of this to be spent in 1960, A 43-mile, 
20-in. line from Seneca compress0! 
station to the storage pool site will cos 
approximately $3,700,000; the com 
pressor station and dehydration plat! 
another $2,500,000. Addition of th 
Terra Alta Storage field will increas 
the Charleston Group companies’ sto" 
age capacity by 16.7 billion ci ft. 
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development at the resort area. 


Ohio Fuel Gas Company and Ohio 
Valley Gas Company, Columbus, Ohio, 
plan to spend more than $25,000,000 
for new construction in 1960. Of this 
total budget, more than $15,000,000 
will be used by the distribution depart- 
ment to improve natural gas facilities 
for more than 796,000 customers in 
510 Ohio communities. More than 
$26,000,000 was invested in new con- 


Ditching machine cuts pathway for $181,500 Ohio Fuel line to extend 
gas service in Cedar Point (in northern Ohio) to more than 200 homes 
and 14 commercial establishments and for a proposed residential 


tral Ohio city. 


struction in 1959, with 64 percent going 
to improve distribution department fa- 
cilities. These outlays bring the total 
cost of Ohio Fuel’s construction and 
improvement program since 1950 to 
$226,000,000. 


The Gas Service Company, Kansas 
City, Missouri, added 16,973 residen- 
tial customers or 3.0 percent increase 


Boring machin> tunnels beneath roadway in southeast section of 
Springfield, Ohio, during construction of $7700 Ohio Fuel Gas Com- 
pany project to improve natural gas service in that area of the cen- 


during 1959 bringing the total number 
of residential customers served as of 
the year’s end to 582,221. Fastest 
growing division was Lee’s Summit, 
which added 2495 customers for a 
10.5 percent increase. Mission was sec- 
ond with a.2651 or 7.5 percent in- 
crease, and Independence, Missouri, 
was third with 1863 additional cus- 
tomers or 7.3 percent increase. 
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IN THE GAS 
DISTRIBUTION 
INDUSTRY 


| May 

| 1- 4 LPGA annual convention and trade 
show, Conrad Hilton Hotel, Chicago, 
Illinois. 

2- 6 PCGA Industrial Gas Sales School, 

| Hotel Sainte Claire, San Jose, Califor- 
nia. 

| 9-12 National Restaurant Show, Navy 

| 

| 


| COMING EVENTS 
| 








Pier, Chicago, Illinois. 
9-12 A.G.A. Commercial Gas Sales 
School, Edgewater Beach Hotel, Chi- 


cago, Illinois. 
9-12 ISA instrument-automation con- 
' | ference, San Francisco, California. 
9-13 A.G.A. Operating Section Joint 
Distribution and Transmission Con- 


ference, Hotels Roosevelt and Jung, 
New Orleans, Louisiana. 


: 11-12 Gas Conditioning Institute, Na- 
tional Guard Armory, Liberal, Kansas, 

| Sponsored by the University of Kansas, 

is 12-13 A.G.A. eastern gas sales confer- 

‘ | ence, Shoreham Hotel, Washington, 


D.C. 
15-17 Wisconsin Utilities Association, ac- 
counting conference, Lake Lawn 


t N 7 +. Lodge, Delavan, Wisconsin. 
| 16-18 A.G.A. mid-west regional gas sales 
conference, Edgewater Beach Hotel, 
Chicago, Illinois. 
16-20 National Fire Protection Associa- 


— annual meeting, Montreal, Can- 

ada. 

22-26 ASME, Oil & Gas Power Confer- 
ence, Muehlebach Hotel, Kansas City, 
Missouri. 

23-24 A.G.A. Operating Section Produc- 
tion Conference, Hotel Roosevelt, New 

PR og Pit Pia te - a 

- tion, an- 

LATEX QUALITY PIPELINES | “sual meeting, Pocono Manor, Pennsy!- 
vania. 

BRING REPEA 7 B USINESS | 26-27 The Natural Gas & Petroleum As- 

| sociation of Canada, Niagara Falls, 

Ontario, Canada. 





For over a quarter of a century the Quality line has been synonymous with the 


name LATEX. LATEX is renowned for their ability to build quality line rapidly June 
and efficient! 1- 3 Texas College of Arts and Indus- 
34 tries, fifteenth annual Short Course in 


Gas Technology sponsored by the 
Southern Gas Association. Kingsville. 


REMEMBER, LATEX QUALITY BRINGS REPEAT ay eg | 
BUSINESS “AGAIN AND AGAIN” sioond hore Wee bes a 
bd. one University, Morgantown, West 

Irginia. 


6- 7 PCGA-A.G.A. Research & Util: 
zation conference, Miramar Hotel, 
Santa Monica, California. 

9-10 PCGA customer service conference, 
Miramar Hotel, Santa Monica, Cali- 
fornia. 

22-25 Canadian Gas Association, 53rd 
annual meeting, Manoir Richelieu, Mut 
ray Bay, Quebec. 





eaaviin sie Canedey 27-28 Michigan Gas Association, Grand 
Hotel, Mackinac Island, Michigan. 
Another quality service of LATEX is CON- July de 


24-Aug. 5 Ninth Annual Utility Mat 
agement Workshop, Arden House, Hat- 
riman Campus, Columbia University, 
Harriman, New York. 


LATEX CONSTRUCTION CO, tii Mic-wes cas associaion ef, 


school and conference, Iowa State ol- 


P. O. BOX 12128 ° ATLANTA 5, GEORGIA ° CE 3-9414 lege, Ames, Iowa. 


STRUCTION OF PEAK SHAVING PLANTS. 
Pictured here is Atlanta Gas Light Company’s 
Riverdale peak shaving plant near Atlanta. 
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plan now 
for future 
main 

extensions! 


fe #2 


Here's how easy it is if you do 
plan ahead for future 
extensions. 





install MUELLER® Extension Stopper Fittings 


@ Plan ahead for future system expansion by installing Mueller 
Extension Stopper Fittings at the time the main is laid. 
When extending the main just follow these four simple steps: 


1. Stop-off fitting with Mueller Line Stopping Equip- 
ment. (No drilling needed!) 


: 2. Cut off capped end of fitting. 
te gre 3. Weld new main to fitting. Se Sa 
Dead. End Extenkion 4. Remove stopper and “button up” fitting. 

Pressures to 230 p.s.i. All of these operations are performed quickly and in 
ville, Regge Sizes: 3”, 4”, 6” complete safety. There is no interruption of service on 
ates: = and 8” the existing main. Remember these fittings when lay- 
West ELLE ing your next main. They will save you time and undue 
West @ gs o ad expense when it later becomes necessary to extend the 
Util “5 main. 

{otel. / j *An equalizing and purging connection may be made 


between the by-pass of the stopping machine and the 
Call q new extension by using a Mueller H-17490 Save-A- 
Pa Valve Drilling Nipple. 
53rd 
Mut- 


jrand 


These fittings are typical of the 
. attention to detail in research, <2 
esign and engineering that x 
Png spe a part of every Mueller FF. MUELLER CO. 
o-Blo product made ny MANUtae: a a 
for the gas industry. y oan — DECATUR. ILL. 
W ite for the complete information : [a SS ~G 
on other sizes and styles of Mueller : ; ? Factories at Decatur, Chattanooga, Los Angeles 
i ctension Stopper Fittings. —_ In Canada Mueller, Limited, Sarnia, Ontario 
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A PRODUCT PARADE 


MATERIALS — EQUIPMENT — SERVICES 


Under-road boring machine is now being 
made with power unit mounted directly 
above the boring unit to save setting up 
time and provide more efficient and trou- 
ble-free power transmission. Allows op- 
erator unobstructed vision and full con- 
trol of boring operation from all sides. 
The 35 hp power unit, with 4-speed 
transmission and reverse, is mounted on 
its own pipe skid base, and is easily re- 
moved from boring unit when desired. 
New machine, manufactured by Young 
Engine Corp., bores and installs, in one 
operation, 6 to 30-in. casing, and in lim- 
ited lengths, 36-in. diameter casings. 

CIRCLE (3) ON THE REPLY CARD 
Pipe marking device eliminates costly and 
time-consuming template drawings and 
shop handling. Tool uses a soapstone tip 
for marking directly onto either flat or 
curved working surfaces. Scribes ellipses 
ranging from 22 to 3-in. minimum diam- 
eter to a 12 to 16-in. maximum diameter. 
Lateral and header markings for angles 
from 0 to 45 deg are easily made. Marker 
works equally well on flat or mutiple 
curved surfaces. 

CIRCLE (4) ON THE REPLY CARD 


Improved transistorized metal locator for 
locating shallow pipe, meter covers and 
valves features single turn transmitting 
and receiving coil cast right into the 
fiberglass case. Is now available from 
Gardiner Electronics Co. Transmitter and 
receiver are powered by 4 flashlight bat- 
teries each and have an average life of 
1400 hours. Unit has the advantage of no 
ground pickup. Search coil may be held 
4 ft or more off the ground and adjusted 
for operation, then lowered to within an 
inch of the ground and no change in sound 
or meter reading will be observed. 
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Service saddle for gas lines, available 
from Joslyn Mfg. and Supply Co., applies 
uniform clamping 
pressure using a wide 
laminated strap, ter- 
minating in a short 
square bend ‘‘U”’ 
bolt at each end 
which provides a 
flexible tension mem- 
ber giving a closer 
fit regardless of vari- 
ations in pipe diam- 
eter or pipe irregu- 
larities. Adaptable 
for use with all types 
of pipe within its rated size, including 
cast iron, steel, and transite. Considered 
safe for old pipe weakened by corrosion, 
two square bend “U” bolts provide uni- 
form application of clamping force and 
eliminate problems of slippage and twist- 
ing common to other clamps. 
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50 


Lightweight, medium-horsepower gas tur- 
bine developed by Williams Research 
Corporation has a wide variety of uses. 
About the size of a breadbox, turbine 
weighs approximately 1 Ib per horse- 
power or about % the weight per horse- 
power of other gas turbines. Turbine can 
be run on kerosine, aviation jet fuel, ma- 
rine or automotive diesel fuels and 
straight gasolines. Employs new type of 
heat exchanger that uses the exhaust 
heat, normally wasted, by reintroducing 
it into the engine to make more efficient 
use of fuel. In effect, engine is partially 
powered by its own waste; the ultimate 
exhaust is cool enough to touch with the 
bare hand. Engine is vibrationless because 
of the absence of power impulses and re- 
ciprocating pistons; there is no piercing 
high frequency whine associated with 
aviation turbo-jet engine. Engine runs at 
a normal 58,500 rpm, but has been op- 
erated at around 61,000 rpm; power out- 
put shaft runs at around 5000 rpm. 


CIRCLE (7) ON THE REPLY CARD 


Ottawa Steel Division of Young Spring & 
Wire Corporation has introduced a new 
truck-tractor power unit that together 
with a set of matched power tools can 
handle a wide variety of construction 
jobs. Called the Commando, unit turns in 
a 24-ft circle; is available in 2 or 4-wheel 
drive, has speeds ranging from a con- 
trolled creep at full throttle up to 35 
mph over-the-road. Weighs 9200 Ib. Each 
of the “Uni-Tools” available for the new 
tractor becomes a completely self-con- 
tained, self-propelled unit when mounted 
on the Commando. The Hydra-Hammer, 
a breaker-tamper-pile driver unit handles 
concrete breaking, cuts asphalt, tamps fill. 
It works the full machine width without 
tilting the tower; can tamp a swath 10 ft 
wide and has creep speeds from 0 to 100 
ft per minute. The Commando backhoe 
unit digs 12% ft deep in any position of a 
190 deg swing. Like other Ottawa back- 
hoes, the Commando has “one-trols” 
which combine all lift, dump, dig, lower, 
crowd, and swing operations into two 
levers. The power crane unit (also shown 
in the picture above) handles pipe, indus- 
trial meters, etc. Available in capacities 
up to 7000 Ib; has a full 360 rotation. 
Other tools include: dozer for earthmov- 
ing and materials handling, fork lift, and 
snow plow. 
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ov ate: 


Epoxy resin pipe coating that can be ap. 
plied more easily and quickly than con- 
ventional mill coatings, at a competitive 
price, has been announced by Minnesota 
Mining and Manufacturing Co. The one- 
part powder resin called “Scotchkote,” 
cures in less than 20 seconds with close 
coating tolerances, applies evenly to all 
surfaces, providing a finish with high elec- 
trical and mechanical strength. Solvent 
hazards and post baking, normally asso- 
ciated with epoxies, are eliminated. Upon 
application, the resin is completely ther- 
moset, will not flow under pressure nor flow 
upon heating. It has an adhesion strength 
of 3000 psi, and high impact strength that 
resists damage from soil or pipe move- 
ment, and the abrasion and shock of 
back-filling. It resists attack by most chem- 
icals, including hydrocarbons such as fuel 
oil, gasoline, kerosine, and sweet or sour 
crude. In salt crock tests, resistance of the 
coating remained at a constantly high 
level for 2-year periods of immersion 
under both anodic and cathodic condi- 
tions. Mill application of coating is a 4- 
step process including cleaning, heating, 
coating, and jeeping the pipe. Lab models 
or resin coating equipment designed by 
3M have shown that continuous applica- 
tion of the resin to irregularly shaped ob- 
jects is economical and practical, with the 
use of portable, inexpensive equipment. 
In addition to use as a pipe protection 
coating, the epoxy resin can be applied 
to fittings, meter brackets, transformer 
cases, beams, supports and other related 
objects. At the present time, several pipe 
coating companies have built pilot facili- 
ties and are supplying coated pipe. Initial 
emphasis has been placed on coating 2-in. 
and smaller pipe; however, pilot plant fa- 
cilities are being expanded to handle 
larger diameter pipe. 
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NEW METHOD FOR CLEANING 
UNDERGROUND VAULTS uses 4 Spe 
cially adapted Elgin utility eductor. Unil 
is self-contained, powered by its ow! 
stationary engine which operates the educ- 
tor pump and supplies the power for th: 
hydraulic body hoist and hose reel. 4 
vacuum is created at the nozzle which 
rapidly draws settlings and sludge out 0 
the pit, by-passes the centrifugal pum? 
and deposits the material into the rea! 
compartment of the truck tank. Water ' 
then filtered back to the front of the tanh 
and recirculated. Excess top water ™ 
manhole can be prepumped directly 1° 
a storm sewer outlet before -ludge " 
removed. 
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New Diyra-Esilance Principle for 


PRECISION 
REGULATION 


in tough commercial and 
industrial gas applications 








FISHER 


TYPE 166 


Fully balanced inner valve provides positive shutoff at 
low lockup pressure 


All inner valve parts easily removable through blind flange 
without removing regulator from line 


Unusually large capacity throughout its performance range 


Shock resistant! Controlled pressure holds constant even 
with snap-acting solenoid valves opening and closing in 
downstream system 


plied Commercial and industrial installations requiring 
— greater gas volume have long needed a heavy duty 
yon A regulator such as the new Dyna-Balance Fisher Type 
net Te , 166. Talk about high capacity—the 166 has it! For 
nitial example, the Type 166-2 with 17%” ports will pass 
, 2-in, . 38,700 CFH of gas with a 5 psi inlet and a 7” water 
nt 4 column outlet. 
andle ! 
The Dyna-Balance Story 

The 166 Series incorporates a boosting principle called 
“Dyna-Balance”. Dyna-Balance minimizes the effect 
OUTLET PRESSURE = 7” W.C. of the main spring on outlet pressure as the flow in- 
TYPE 166-1 | type 166-2 creases, sO that under most pressure and flow condi- 

INLET tions the outlet pressure is actually increased with 
PRESSURE CAPACITY SCFH CAPACITY SCFH increases in flow. This gives extremely high capacity 
0.6 Sp. Gr. GAS FLOW | OS Sp. Gr. GAS with little change in controlled pressure. 














5 PSIG 17,000 38,700 


10 PSIG 25,800 58,000 ; : : ; 
Regulator is available in two constructions. Type 
20 PSIG 40,200 © 87,600 166-1 has 1” diameter ports and either 114” or 2” 
30 PSIG 51,000 113,500 screwed, and 2” 125 pound flanged bodies. The inlet 
40 PSIG 62,200 | 135,500 permits up to 125 psi, and outlet 4” W.C. to 10 psi. 
There are seven different springs available. Type 
166-2 has 17” diameter ports. Body size is 2” 
60 PSIG 85,500 187,000 screwed or 2” 125 pound flange. Pressure range for’ 
the inlet is up to 60 psi. Outlet range is 3” W.C. to 5 
psi. 166-2 has six springs available. 


Construction Data 


50 PSIG 161,000 














HE WORLD... CHANCES ARE IT'S CONTROLLED BY... 


RNOR COMPANY 


ock, Ontario | Rochester, England 
NTINENTAL EQUIP. CO., CORAOPOLIS, PA. 
SINCE 1880 
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MAYCO 


NYLON 
DIELECTRIC 
BUSHINGS 


Body of bushing is 
completely encased 
by metal when prop- 
erly installed. “Hex” 
is flush with fitting 


Stop Electrolysis! 


@ Sandwiched between two 
dissimilar metals, Mayco nylon 
dielectric bushings prevent 
metal to metal contact — stop 
electrolytic action ! 

Able to withstand pressures 
in excess of 1000 lbs. and tem- 





peratures over 
300°F, Mayco 
dielectric bush- 
ings gain added 
strength from 
clamping action 











of surrounding metal. 

Most sizes also available 
with extra-heavy “Hex” to fa- 
cilitate use of ordinary wrench. 

Couplings and unions also 
available factory equipped with 
Mayco bushings. 


Order Mayco Dielectric Bushings 
from your jobber or write to: 


MAY PRODUCTS, INC. 


BOX 427, GALESBURG, ILLINOIS 


Manufacturers of: MAYCO dielectric fittings 
and MAYCO water softeners and filters 


Heavy-duty trencher moves easily from 
job-to-job on rubber-tired wheels; digs 
6 ft deep in widths of 15 to 24-in. at 30 ft 
per minute. Speicher Bros.’ Tandem Trac- 
tion Trencher features a weight shifter 
that shifts the point of balance 24 in. 
forward or backward to let the operator 
cross previously dug trenches without 
backfilling. This feature also gives 
trencher better traction on slippery 
ground. All gears and chains except the 
digging wheel drives, are sealed in oil. 
Standard gear-driven conveyor has three 
speeds plus reverse, however, hydraulic 
conveyor is available that will dump soil 
on either side of trench and provide vari- 
able belt speeds. Trencher uses standard 
Chevrolet engines, transmissions, and dif- 
ferential. Unit is exceptionally mobile, 
moves from job-to-job at over the road 
speed of 30 mph. 
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Reynolds Pilot Loaded Gas Regulators are 
described in 2-color, 4-page brochure 
from Reynolds Gas Regulator Co. All 4 
regulators are used for any type regulation 
requiring accurate outlet pressure with 
normal capacities greater than 5000 cu 
ft per hour. Brochure can be added easily 
to the main Reynolds Regulator catalog. 
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Harper-Wyman’s demonstration manual, 
“How To ‘Strike Gold’ Selling Gold Star 
Ranges,” outlines step-by-step procedure 
for 5 simple demonstrations of the cus- 
tomer benefits of the Uni-Matic Flame 
Selector thermostatic gas range top 
burner. The 24-page pocket size manual 
also includes general sales suggestions, 
and other aids for retail gas range sales- 
men. 
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Custom engineered control centers and 
systems for combustion safeguard and 
automation are described and illustrated 
in new 22-page bulletin from Webster En- 
gineering Co. Integrated, packaged con- 
trol centers insure full coordination of the 
complete system, place undivided respon- 
sibility on one source and reduce field 
labor to save time and money. Bulletin 
describes 9 custom engineered centers 
now in use. 
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Trencher can dig _bellholes. nd 
Trencher’s new JS-30 model can shift the 
digging wheel laterally while in operation 
thus permitting the digging of bellholes 
in normal trenching operation. Unit can 
dig the edge of a 24-in. wide trench 5 in. 
outside either track so the trench can be 
dug flush with parallel pavement, curbs, 
and sidewalks. It also excavates short 
runs of extra-wide trench, bellholes, up to 
6-ft maximum width without lateral re- 
positioning of its crawler. Hydraulic 
power-tilting of the digging wheel 7 deg 
to either side of vertical—a total tilting 
range of 14 deg—enables the new model 
to dig vertical trench on side slopes, ad- 


PRODUCT 


; 
We ay 


Large city gate odorizers, manufactured 
by Southern Manufacturing Engineers, 
Inc. are direct application odorizers that 
use the pressure drop across an orifice to 
vary injections. Odorant of any type js 
stored in suitable tank and amount ip. 
jected in line is shown by liquid rotam- 
eter. This facilitates direct visual check 
of odorant usage and provides means for 
immediate control of amount used 
Amount of odorant required is read from 
chart calibrated to pressure drop across 
orifice. Odorizers are manufactured to 
customer requirements in any size. 
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New automatic control designed to pro- 
vide adequate hot water even in peak 
periods when the wa- 
ter heater ordinaril) 
would be taxed be- 
yond capacity is now 
available from Gray- 
son Control Div: 
sion, Robertshaw- 
Fulton Controls Co 
New device is an 
adaptation of the 
200RB U nitrol, 
which incorporates a 
pressure regulator 
in combination with a thermostat. The 
new “speed set” control cannot be inter: 
changed with standard controls; it is in- 
tended only for use with water heaters 
specifically designed to operate within 
a range of 2 to 514 in. water column pres- 
sure limits. 
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jacent to curbing, etc., without cribbing. 
Power tilt adds 7 in. to outside cut of the 
digging wheel, and combined with later 
shift, permits digging trench virtually 
flush with fences, walls, trees, poles, ane 


Thermo¢ 
tricity. 
placed ¢ 
to be tk 
generato 
available 
lightweig 
plant” hi 
electricit 
ordinary 
ning as | 
erator e 
conduct¢ 
burning 
produces 
designed 
ona 200 

CiRC 


Pipe ins 
designed 
manent 
wrappings 
wrappin§ 
been de\ 
ber Con 
fills void 
face. Ty 
of shoul: 
ing shar] 
and smo 
or valve 
molding 
plastic u 
lions, 
CIRC 


other above ground obstructions. Stand 0 


ard trench capacity is from 11 ‘o 24 0 
wide, down to 5% ft deep. New model 
also equipped with Cleveland’s new ‘- 
shaped conveyor; permits higher and far- 
ther spoil discharge and higher heaped 
loads on the conveyor belt. Automat 
conveyor positioning permits operator 
place spoil where needed. All operation 
of the JS-30 are lever controlled at th 
operator’s seat. 
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Thermoelectric generator—gas into elec- 
icity. General Instrument Corp. has 
placed on the market what it considers 
to be the “first practical thermoelectric 
gnerator actually made commercially 
awailable in the U. S.” The small 1-ft high, 
lightweight (10 Ib) automatic “power 
plant” has no moving parts, can produce 
dectricity for a year on $10 worth of 
ordinary propane gas, and will keep run- 
ning as long as the fuel supply lasts. Gen- 
erator employs “thermopiles” of semi- 
conductor elements to convert heat of 
burning propane directly into electricity; 
produces 5 watts of power. Unit has been 
designed to run for approximately a year 
ona 200 Ib tank of propane gas. 
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Pipe insulation putty, or molding tape, 
designed for use as a conformable per- 
manent filling material prior to over- 
wapping with any of the standard pipe 
wapping tapes now on the market has 
teen developed by West American Rub- 
tr Company. Tape covers rough edges, 
fills voids, and forms smooth, even sur- 
fae. Typical applications include filling 
of shoulders underneath pipe caps, reduc- 
ing sharp angle of pipe joints and “tees,” 
and smoothing rough edges of pipe elbows 
or valves. Butyl compound used in the 
molding tape never hardens and remains 
plastic under extreme temperature varia- 
tions, 
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& a 4 " . 
Frank G. Hough Co. has added a new 
+wheel- rive tractor-shovel to its “Pay- 
loader” line that has an operating capacity 
of 3000 I!) and is equipped with a 1 cu yd 
bucket. Unit is powered with a 77% hp 
heavy du'y gas engine, and has 4-wheel 
hydraulic brakes instead of 2-wheel in 
‘rovide equal braking action in 
ward or reverse. Boom struc- 
ihead of, and away from the 
) provide utmost safety. Acces- 
well as safety have been given 
‘ntion and standard ladder with 
make it easy and safe for the 
get on and off. Both fuel tank 
ission can be checked and filled 
fom groiind level. 


Maintenance departments can reduce their 
repair clamp inventory by using Smith 
Blair’s new quick-bolting pipe leak clamp 
and a new strip-type gridded gasket with 
metal backing. One clamp width and a 
gasket strip can be used to make repairs 
of any length in multiples of 3 in. Spe- 
cially designed lug base on the clamp is 
flatter so crush pressure is minimized and 
a higher circumferential pull is applied. 
Clamps are faster and easier to install 
than conventional removable bolt clamps 
as bolt remains in one lug and is snapped 
over open slots of opposite lug. Clamps 
can be stocked in 3-in. band widths, yet 
be used to make clamps in any multiple 
of 3-in. length up to 30 in. by using length 
of strip gasket as long as needed and in- 
stalling clamps side-by-side. 
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Malleable couplings announced by Nor- 
mac have heavier walls and allow more 
pipe deflection. The new couplings have a 
wall thickness approximately twice the 
thickness of the wall of standard steel pipe 
on which they are used; pipe deflection has 
been increased to approximately 6 deg on 
a side. Available in standard pipe sizes 
¥% through 2-in. 
CIRCLE (22) ON THE REPLY CARD 


WHY Q2EED-Up 
J WEAR? 


non-crack SYNTHETIC DIAPHRAGMS 


J 


improve gas meter accuracies without changing 


index gear ratios... without fabric failure 


Gas meters operate at regular speed with Lancaster diaphragms S-7-L (and S-70-L 
with new adjustable height side carrier and oval-slot center bracket) for 1-A, 


#240 and Beta gas meters! 


You increase meter accuracy without increasing meter wear. There’s no cloth 
lining to cause fabric failure ...no need to change standard meter parts . . . no 


need to hurry up meter wear. 


Actual service and laboratory tests have proved the high flexibility, low differ- 
ential and superior performance. Order Lancaster Synthetic Diaphragms. 


METER P 


Meter 
Sprague.1-A 


#1 Ironclad 


_ #0 Emco 
#1 Emco 


Model No. S-7-L L 








& 
jgptacterers of Quality Parts for Gas Meters 
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PRODUCT PARADE New tool allows exploration of the earth 

to depths of 50 ft or more without drill- 

oe Me am ing and without explosives; locates bed- 

» rock, hardpan, large boulders, minor 

faults, and loose materials. Method is 

based on measurement of velocity of 

shock waves moving through surface and 

subsurface materials. Shock waves are 

generated by sledgehammer blows against 

a steel plate; timer measures arrival of 

the waves at a sensitive geophone. Unit 

is lightweight, self-powered, and com- 
pletely portable. 
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Checking for leaks in gas piping systems 
is simplified by use of Eclipse Fuel En- 
gineering Co.’s new De-Tekta-Leak de- 
vice. Unit consists basically of a U-tube 
manometer with necessary connection fit- 
tings and a rubber bulb or small power- 





driven pump to build up pressure in 
system. Leaktight shutoff cock is pr 
vided to seal off the system after it h; 
been pumped up; then it is simply a matter 
of watching the manometer to sce if 
indicated pressure is retained. Loss 
pressure indicates a leak. 
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“ Pm ss oil 
Shallow subsurface exploration using seis- 
mic methods is now economically feas- 
ible using DynaMetric, Inc.’s new tran- 
sistorized seismic timer. Unit is applicable 
for excavation cost estimating, and main 
line and supply pipeline route planning. 
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SERVICES INC. ASSOCIATES INC. 


Management and Consulting and Design 
Business Consultants Engineers 
300 Park Ave. 209 E. Washington Ave. 
New York 22, N. Y. Jackson, Michigan 
OTHER OFFICES: 
1612 K Street, N.W. 
Washington 6, D.C. 

















LP-gas 
peak shaving 


EMPIRE GAS and stand-by 
ENGINEERING CO. plants tor 


* municipalities 
P.O. Box 1738. + industry 


Atlanta 1, Georgia * design 1 Main Street 
+ construction Houston 2, Texas 








WHITMAN, REQUARDT AND ASSOCIATES 
Engineers 
Design—Supervision—Reports—Valuations 


Publishers of the 
HANDY-WHITMAN INDEX OF PUBLIC UTILITY CONSTRUCTION COSTS 
- Engineering now in its 35th year 


- Construction 1304 St. Paul Street Baltimore 2, Maryland 














DRAKE & TOWNSEND incorporated 


11 WEST 42ND STREET, NEW YORK 36, N.Y APCO PROPANE-AIR MIXING SYSTEMS 
Full Standby or Peak Shaving 


Simple — Accurate — Rugged — Reliable 





Engineers, Designers and Manufacturers of 


LP-GAS STAND-BY PLANTS 


and special equipment for every requirement fy Ri 


~ 


AMERICAN LIQUID GAS CORPORATION 


1109 Santa Fe Avenue « Los Angeles 21, California 








Package Units... Starting Service Included 
Applied Engineering Company 
P. O. Box 506 Orangeburg, South Carolina 

















BLACK & VEATCH 
CONSULTING ENGINEERS 


Natural Gas, Electricity, and Water Utilities 
Production, Transmission, Distribution 
Reports, Design, Supervision of Construction 
Investigations, Valuation, and Rates 
1500 Meadow Lake Parkway, Kansas City 14, Misseuri (Since 1915) 


LEAKAGE CONTROL 
SURVEYS 


a 3rd Party Audit 
d—tor losses 
1 & effective 


ide SAFETY & 
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eo Assist in economica 
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ne ee & protect Natural Reso 
. 


Zero Laurel Ave., Wellesley Hills 81, Mass. 

















JAMES W. JOHNSON, M.S. 
GAS ENGINEERING CONSULTANT 
Specialist in Leakage and Distribution Problems 
EVALUATION of leakage. SUPERVISION for economical fluid sealing 
of cast iron bell joints without service interruptions. COORDINATION of 
distribution system with sectionalization for safe control of supply line 
interruptions. 
18 Years, Operating and Consulting Experience 


P.O. BOX 801 FRANKFORT, MICHIGAN 








bd Harold Baler, ine. 
COMPLETE LP-GAS FACILITIES 


STORAGE « MIXING « DISTRIBUTION 
DESIGN « ENGINEERING « CONSTRUCTION 


150 W. FIFTH ST., CHESTER, PA. + TRemont 2-3116 











(cas) LEAKAGE UND -Vaceelel pis) 
DETECTION FOR” SURVEY 
Mitigation Programing ENGINEERING 


Edson F. White, P.E. CORP. 


A PROFESSIONAL CONSULTING ee —— 
ENGINEERING SERVICE FOR ALL ing, Mass. 

















PROFESSIONAL CONSULTING AND 
ENGINEERING FIRMS 


desiring to reach the important gas distribution industry find the 
American Gas Journal Professional Directory an ideal medium. 
information, write 
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Box 1589, Dallas 21, Texas 
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